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PREFACE

This document is the standard Product Maintenance Manual (PPM) for the
Wang Office Information Systems 105/115, 125A, and 130A-E. It's purpose is to
provide the Wang Customer Engineer (CE) with instructions to unpack, install,
operate and maintain these systems.

Second Edition (April, 1983)

This publication is a major revision of and obsoletes publication numbers
729-0886 and 729-0885. It also incorporates Product Service Notices
729-0985-A and 729-1109. Use of the material in this publication is only for
the purposes stated in the Preface. Updates or changes made to the
information in this publication will be published as Product Service Notices
(PSNs) or subsequent editioms.

This document is the property of Wang Laboratories, Inc. All information
contained herein is considered company proprietary information, and its use is
restricted solely to the purpose of asssisting the Customer Engineer in
servicing Wang products. Reproduction of all or any part of this document
without the prior consent of Wang Laboratories, Inc. is prohibited.
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. CHAPTER 1

INTRODUCTION

1.1 SCOPE AND PURPOSE

This Product Maintenance Manual concerns the 105/115/125A/130A-E line of
Office Information Systems (0IS) and provides field personnel with the
information necessary to: '

A. Understand the functions of the principal parts of the system
and all the relationships and interactions among these parts

B. Unpack and install the system
C. Perform preventive maintenance
D. Perform diagnostic tests

E. Analyze failure indications

F. Replace failed assemblies

A block level description of the logic internal to the Master Unit is
presented in Chapter 2, "Theory of Operation". This document also serves as a
reference to those publications necessary for the installation and maintenance
‘ of optional peripherals and accessories.

This manual is written for Customer Engineering personnel. Familiarity
with WANG Word Processing, 0IS-140/145 and the Hawk and Winchester disk units
is essential for effective use of this manual.
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1.2 ORGANIZATION

This manual describes the following set of OIS systems:

0IS 105, 105/1

01S 115/1, 115/2, 115/3, 115/4
0IS 125A

0IS 130A, 130B, 130C, 130D, 130E

While the majority of characteristics described in this manual are common
to the entire group of OIS systems listed above, there are some
characteristics unique to certain subsets of the group. Chapter 1,
INTRODUCTION, describes the similarities and differences among systems. The
CE is expected to use this chapter tc familiarize him/herself with the
characteristics and components unique to his/her particular system and is also
expected to retain that knowledge when consulting the remaining chapters. For
this reason, the remaining chapters address the totality of components and
characteristics as if they all pertained to a single system. It is left up to
the CE to determine which sections apply to his/her particular system, based
on the differentiation provided in Chapter 1. However, in cases where one
system possesses unique characteristics, explicit reference to that system
will be made.

Thoughout the manual, references to a certain group of systems will be
made by indicating that group's generic name. For instance, when speaking of

the 0IS 115-1, 115-2, 115-3, and 115-4 systems, the writer will simply make
reference to 'the OIS 115 systems'.

In accordance with the stated scope and purpose, this manual is arranged
into 8 chapters:

CHAPTER 1 INTRODUCTION

CHAPTER 2 THEORY OF OPERATION

CHAPTET 3 OPERATIONS

CHAPTER 4 INSTALLATION

CHAPTER 5 PREVENTIVE AND CORRECTIVE MAINTENANCE
CHAPTER 6 SCHEMATICS

CHAPTER 7 ILLUSTRATED PARTS BREAKDOWN

CHAPTER 8 TROUBLESHOOTING

This manual is further organized and arranged so that all information
pertaining to a task or subject is complete on a single page. Obviously, more
than one page is required for complicated and difficult subjects. In these
instances, all the information written at the "level of the page" is presented
on that page; references are given for further details. The referenced
material is also organized in the same fashion.

That is to say: when the CE has completed a page, s/he has completed the
task described on that page; there is no more to be donme. If the CE is not
familiar with, or needs reminding about, some item on that page </ne is
referenced to a page which details that item (the details alsc being complete
on one page). This arrangement allows the experienced CE to quickly run
through all the steps in a task without being slowed by details with which
s/he is already familiar. At the same time, all the details needed by a less
experienced CE are also available.

1-2




1.3 RELATED DOCUMENTATION

MISCELLANEQUS

Systems Installation Guide for VS, 2200, WP/OIS Systems
Site Preparation Guide

OIS tupervisor Procedures Manual
OIS Supervisor Quick Reference Guide
OIS 140/145 Product Maintenance Manual

CRT WORKSTATION (Models 5536-2,-3,-4)

Model 5536 Series Workstation PMM

HAWK CDC DISK DRIVE (Model 6560)

CDC 9427H Field Maintenance Manual (HAWK)
Wang/CDC 9427H Disk Drive Manual (HAWK)

SHUGART FLOPPY DISKETTE DRIVE (Model SA901)

Shugart SA901 Maintenance Information, SB No. 46.3/3a
SA901 Head Alignment, WPNL No. 21
SA901 Head Load Pads, WPNL No. 64

SHUGART WINCHESTER DISK DRIVES (models SA1002, SA1004)

Shugart SA1000 OEM Manual
SA1000 Damper Replacement, PSN-2
SA1000 Options/Jumpers, PSN-3

QUANTUM WINCHESTER DISK DRIVES (models Q2020, Q2040)

Quantum Q2000 Disk Drive OEM Reprint

OPTIONAL PERIPHERALS

Product Maintenance Manual: Wang Daisy Printers

Archiving Workstation - Service Information, WPNL #77
Mag-Card Reader for WPS, WPNL #78

Model 61/62 Matrix Printer Maintenance Manual

Model 44, 48 Phototypesetter

Image Printer Maintenance Manual

Model 5538 Twin Sheet Feeder Installation & Adjustment Manual
Envelope Feeder (EF) Product Maintenance Manual

WISE Model 6550-1 PMM

TCB-1 TC Controller Self Study Workbook
TCB~1 Product Maintenance Manual
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(729-0907)
(700-5978)
(700-5562C)

(700-5741cC)
(729-06644A)

(729-05224)

(729-0884)
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(729-0992)
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1.4 GENERAL SYSTEM DESCRIPTION

The OIS 105/115/125A/130A-E systems are part of the continuing series of
versatile text processors in Wang Laboratories' Office Information Systems
(01S) family. Master processing and data-storage equipment form the core of
these OIS systems; User devices are clustered around this core. Extensive
options provide system configurations that are versatile and expandable.

These systems are designed for the user with mod:rate data handling
requirements The master processor is a desk top unit. Off-line data storage
is provided by a Shugart SA901 floppy diskette drive while on-line storage is
present in the form of a Winchester disk drive and/or Hawk hard disk unit.
The different combinations and various storage capacities account for the
differences between models. Section 1.5 describes these diferences.

These systems usc standard OIS system architecture and software. User
devices (workstations, printers, typesetters, etc.), software packages, and
operating procedures are identical throughout. Standard software features
include Sort, System Security, and the Mathematics Support Packages.

A Wang OIS system is a multi-microprocessor based data processing system
interconnected in such a way as to provide a general purpose, expandable
configuration suitable for a variety of end user tasks. These systems may be
thought of as Multiple processor distributed processing networks with one
processor, the master, performing the network control function and file
storage activities. The slave microprocessors provide the local user
processing power, memory workspace, and usually support a single peripheral
device. Slaves are not restrained to one type of peripheral by any hardware
or software limitations.

The Processor Communications Channel provides the communications link
between the master processor and the 1 to 16 slave processors (depending on
model) that constitute a system. This communications channel carries both
master/slave control information and blocked data at a 4.275 MHz serial bit
rate for distances of up to 2000 feet. Blocked data can flow directly between
a slave's memory and another selected peripheral without tying up the CPU's
processing capabilities (DMA).

Key to the versatility and power of the OIS multiprocessor architecture is
the operating system software which allows the master processor to execute
tasks for each slave, control large capacity high-speed file storage devices,
and provide network housekeeping functions necessary for the multitask
environment of these systems. The operating system controls Initial Program
Loading (IPL) of all slave processors. Once each slave is running, the
operator at each station may request the master CPU to load the slave

processor with one of many software packages such as Word Processing, BASIC,
etc.
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1.5 SYSTEM CONFIGURATIONS

The minimum configuration addressed in this manual comprises the Master
Processor, and a 5536-series workstation (required to initialize, configure,
and checkout the system). Minimum configuration for the OIS 125A and 130A-E
lines also include a HAWK disk unit. ALL OIS systems contain a Shugart SA901
Floppy Diskette drive housed in the Master Processor. Most also include a
Shugart or Quantum Winchester disk drive similarly housed in the Master

Processor.

1.5.1 The OIS 105 Systems

Figure 1-1 below depicts the minimum configuration for the OIS 105 and OIS
105-1 systems., They are comprised of the following:

0IS 105 3(4) * Shugart SA1002 Winchester 3.0/ 3.8

Shugart SA901 Floppy

0IS 105-1 3(4) * Shugart SA1002 Winchester 4,2 /5.3

Shugart SA901 Floppy

* The 105 systems are limited to two workstations and one printer. An
optional fourth port is available for either TC, or WISE.

*% 'formatted' / 'unformatted'

Figure 1-1.

MASTER PROCESSOR

CRT WORKSTATION

Minimum Configuration for OIS systems 105, 105-1

1-5
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1.5.2 The OIS 115 systems

Figure 1-2 below depicts the minimum configuration for the OIS 115-1, -2,
-3, and -4 systems. They are comprised of the following:

OIS 115-1 8 Shugart SA1002 Winchester 4.2 /] 5.3
Shugart SA901 Floppy

0IS 115-2 8 Shugart SA1004 Winchester 8.4 / 10.7
Shugart SA901 Floppy

OIS 115-3 8 Quantum Q2020 Winchester 16.8 / 21.3
Shugart SA901 Floppy

CIS 115-4 8 Quantum Q2040 Winchester 33.6 /42.7
Shugart SA901 Floppy

*% 'formatted' / 'unformatted'

MASTER PROCESSOR

CRT WORKSTATION

Figure 1-2. Minimum Configuration for OIS systems 115-1,-2,-3,-4

1-6
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1.5.3 The OIS 125A and 130A-E systems

Figure 1-3 below depicts the minimum configuration for the OIS 125A, 130A
1308, 130C, 130D, and 130E systems. They are comprised of the following:

MODEL NO. OF PORTS DISK DRIVES CAPACITY (MB)¥*
0IS 125A 16 CDC Hawk disk drive 5.0 / 6.4
Shugart SA901 Floppy
OIS 130A 16 CDC Hawk disk drive 5.0 / 6.4
Shugart SA901 Floppy
OIS 130B 16 Shugart SA1002 Winchester 4,2 /5.3
CDC Hawk disk drive 10.0 / 12.8
Shugart SA901 Floppy
0IS 130C 16 Shugart SA1004 Winchester 8.4 / 10.7
‘ CDC Hawk disk drive 10.0 / 12.8
| Shugart SA901 Floppy
\
\ 0IS 130D 16 Quantum Q2020 Winchester 16.8 / 21.3
CDC Hawk disk drive 10.0 / 12.8
Shugart SA901 Floppy
OIS 130E 16 Quantum Q2040 Winchester 33.6 / 42.7
. CDC Hawk disk drive 10.0 / 12.8

Shugart SA901 Floppy

*% 'formatted' / 'unformatted'
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SYSTEM DISK UNIT
(HAWK)

MASTER PROCESSOR

CRT WORKSTATION

Figure 1-3.

Minimum Configuration for OIS 125A and 130A-E systems

1-8
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1.6 GENERAL LAYOUT OF MASTER PROCESSOR

All of the OIS system Masters addressed in this manual (with the exception
of OIS 125A and 130A systems) contain seven Printed Circuit Assemblies (PCAs),
a motherboard, power supply assembly, floppy diskette drive, and fixed
Winchester disk drive. The 125A and 130A systems differ from the rest in that
their Masters do not contain a fixed Winchester drive or Winchester controller
logic. Therefore, the 125A and 130A systems have only five PCAs instead of
seven. All the OIS systems addressed in this manual have a 210-7649
Motherboard assembly and the following PCAs in common:

7501-D CPU/MEMORY BOARD

7502 10 MEG/FLOPPY CONTROLLER
7503 DATA LINK CONTROLLER
7504 DATA BUFFER

7887 POWER SUPPLY REGULATOR

The systems with fixed Winchester drives (i.e. all except 125A and 130A)

have an additional two PCAs which contain Winchester controller logic. These
two boards are:

7950 WINCHESTER "A" CONTROLLER
7653-A WINCHESTER "B'" CONTROLLER

Some OIS systems containing Shugart fixed Winchester drives employ
the 7650 PCA as WINCHESTER "A'" CONTROLLER. These boards function
only for Shugart drives. In more recent systems the 7950 has

replaced the 7650 and is capable of controlling either Shugart or
Quantum fixed drives.

Figures 1-4 and 1-5 show the Master Processor layout for OIS systems
containing Winchester drives. Figure 1-4 depicts the layout for OIS 105,
105-1, 115-1, 115-2, 115-3, and 115-4 systems, while Figure 1-5 depicts the
same for OIS 130B, 130C, 130D, and 130E systems. The two groups differ only
in the number of 1/0 ports and Winchester drive characteristics. The
Winchester fixed disk drive is mounted to the left of the Front Panel
Assembly. The floppy diskette drive is mounted to the right of the Front
Panel Assembly. The Power Supply Assembly is mounted immmediately to the rear
of the floppy diskette drive (i.e. in the right-rear corner).

The Front Panel Assembly provides the power switch, the DISK-SELECT

switch, the RESET pushbutton, and diagnostic LEDs. This panel is changeable
to incorporate the TC (Telecommunications) option.

The Master Processor layout for non-Winchester systems (OIS 125A, 130A) is
depicted in Figure 1-6. It is essentially the same layout pictured in Figure

1-5 (the 130B through 130E systems) minus the Winchester drive and its two
controller boards. '

1-9
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7887 REGULATOR POWER SUPPLY

(HIDDEN)

SPARE SLOT (FOR TC)

7501-D CPU/MEMORY

750210 MEG/FLOPPY

7950 WINCHESTER “A”

7653 WINCHESTER“B”

7503 DATA LINK CONTROLLER
7504 DATA BUFFER

SERIAL CONNECTOR
PLATE

DISKETTE
DRIVE

WINCHESTER FIXED
DISK DRIVE

POWER SWITCH

FRONT PANEL

Figure 1-4. Master Processor Layout for OIS Systems 105, 105-1,
115-1, 115-2, 115-3, 115-4

1-10
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7887 REGULATOR POWER SUPPLY
(HIDDEN)

SERIAL CONNECTOR
PLATES

SPARE SLOT (FOR TC)
7501-D CPU/MEMORY

7502 10 MEG/FLOPPY

7950 WINCHESTER “A”

7653 WINCHESTER “B”

7503 DATA LINK CONTROLLER
7504 DATA BUFFER

FLOPPY
DISKETTE
DRIVE

WINCHESTER FIXED
DISK DRIVE

POWER SWITCH

FRONT PANEL

Figure 1-5. Master Processor Layout for OIS Systems 130B, 130C,
130D, and 130E
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7887 REGULATOR

(HIDDEN) SPARE SLOT FORTC

7501-D CPU/MEMORY

7502 10 MEG/FLOPPY CONTROLLER
SPARE SLOT

SPARE SLOT

7503 DATA LINK CONTROLLER

7504 DATA BUFFER

DISKETTE
DRIVE
UNIT

POWER SWITCI

]MOTHERBOARD '
/ FRONT PANEL

Figure 1-6. Master Processor Layout for OIS Systems 125A, 130A
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1.7 REAR PANEL OF MASTER PROCESSOR

Figure 1-7 depicts the Master Processor rear panel for OIS 105, 105-1
systems. The same figure applies to OIS 115-1, 115-2, 115-3, and 115-4
systems with one exception: The 115 series contains a Serial Connector Plate
having 8 rather than 3 pairs of BNC-TNC connectors. All connections are made
at the rear of the unit. A grounded power cable, fuse holder, and power
receptacle (8 Amperes maximum) are located at the lower-left corner. The fan

and a blank panel for incorporation of the Telecommunications Option are also
located on the rear panel.

OPTIONAL
TC CONNECTOR

PANEL
/ CABLE CONNECTION
POWER CABLE

PAIRS

Figure 1-7. Master Processor Rear Panel for OIS Systems 105, 105-1
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Figure 1-8 depicts the Master Processor rear panel for OIS 125A, 1304,
130B, 130C, 130D, and 130E systems. It differs from the preceding figure in
that it contains two Serial Connector Plates, each containing 8 pairs of
BNC-TNC connectors, and a ribbon cable for connection to a Hawk disk drive.

CABLE-CONNECTION PAIRS
(DEVICES 9-16)

BLANK PANEL
(FOR TC USE)
CABLE-CONNECTION PAIRS

(DEVICES 1-8) RIBBON-CABLE
< CLAMP

T~ PIBBON CABLE

(CONNECTS HAWK
DISK UNIT)

POWER CORD

REAR PANEL

FUZE HOLDER

POWER RECEPTACLE

Figure 1-8. Master Processor Rear Panel for OIS Systems 125A, 1304,
1308, 130C, 130D, 130E
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1.8 MASTER PROCESSOR SPECIFICATIONS

A Z80-based Master CPU is a standard hardware feature of the OIS systems
described in this manual. Operating at 4 MHz, it operates at a faster
transfer rate than previous processing systems. Included on the same board as
the Master CPU is a programmable Counter Timer Circuit (CTC), 3K of PROM, 1K
of address space devoted to Memory-Mapped 1/0, and 60K of RAM. If the
Extended Memory Option is purchased, an additional 3K of PROM and 60K of RAM
is available to the customer for a total of 128K in all.

Following is a list of printed circuit boards used in the OIS
105/115/125A/130A-E Master Processor:

BOARD/CHASSIS # NAME

210-7501-D 64K CPU/Memory Board

210-7502 Floppy/10 Meg Controller Board
210-7503 Data Link Controller Board
210-7504 Data Buffer Board

210-7950 Winchester "A" Controller Board
210-7653-A Winchester "B" Controller Board
210-7649 Motherboard

210-7887 Regulator Board

210-7651 Front Panel PCB

212-3025 128K Extended Memory Option

(Mother/daughterboard combination)

MASTER UNIT SPECIFICATIONS

Height 14.2 in. (36.2 cm)
Width 21.2 in.  (53.0 cm)
Depth 23.0 in.  (58.4 cm)
Weight 70 1bs. (31.5 kg)

40 1bs. (18.0 kg) **

Power Requirements 115 or 230 VAC + 107
60 or 50 Hz + 10%
4.0 Amps @ 115 VAC
2.0 Amps @ 230 VAC

Power consumption 460 Watts (max)
Heat Output 1500 Btu/hr (378 Kcal/hr)
Fuse Size 5A @ 115 VAC, Slo-Blo

3A @ 230 VAC, Slo-Blo

** value applicable to OIS Systems 125A and 130A only.
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1.8.1

Specifications for Shugart SA901 Diskette Drive

Height
Width
Depth

Diskette Capacity

Rotational Speed

Rotational Period

Average Access Time

Average Latency

Data Transfer Rate

Bit Cell Time

Track to Track Access Time

Head Settling Time

Sectors per Track

No. of Tracks

Total Sectors

Sector Mark Duration

Index Mark Duration

Direction Select Pulse Duration
Time Between Head Load and Valid Data
Time Between Head Load and step

12.75 Inches (32.4 cm)
6.0 Inches (15.3 cm)
16.5 inches (42 cm)

315,392 Characters
360 RPM

166.72 msec

424 msec

83 msec

31,250 Bytes/sec.

4 usec

10 msec

10 msec

16

77

1232

400 usec + 200 usec
400 usec + 200 usec
1 usec minimun

50 msec

30 msec

Refer to Service Bulletin 46.3/3a (729-0116) for additional information on the
floppy diskette drive.

1.8.2 Specifications for the Winchester Drives

Four types of Winchester drives are used by the OIS systems addressed in

this manual.
systems.

used in OIS 115-4 and 130E systems.

The Shugart SA1002 is used in OIS 105, 105-1, 115-1, and 130B
The Shugart SA1004 is used in OIS 115-2 and 130C systems. The
Quantum Q2020 is used in OIS 115-3 and 130D systems. The Quantum Q2040 is

Specifications for all four types follow:

SA1002 SA1004 Q2020 Q2040
No. of Platters 1 2 2 4
No. of Surfaces 2 4 4 8
Total Formatted Capacity (MB) 4.2 8.4 16.8 33.6
SHUGART QUANTUM
SA1002, SA1004 Q2020, Q2040
Rotational Speed (nominal) 3125 RPM 3000 RPM
Rotational Period (nominal) 19.2 msec. 20 msec.
Average Rotational Latency (nominal) 9.6 msec. 10 msec.
Single Track Seek Time 19 msec. 15 msec.
Average Max. Seek Time 70 msec. 65 msec.
Maximum Seek Time 150 msec. 100 msec.
Head Switching Time 20 usec. 20 usec.
Data Transfer Rate (per 8 bit byte) 1.843 usec. 1.843 usec.
Tracks per surface 256 512
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1.9 SPECIFICATIONS FOR THE HAWK DISK DRIVE

The Hawk Cartridge Disk Drive (Model 6560) is part of the Minimum
Configuration for OIS Systems 125A, 130A, 130B, 130C, 130D, and 130E.
Following are the electrical and physical characteristics of the HAWK

Cartridge Disk Drive:

Height
Width
Depth
Weight
Power Requirements

Track Density
Access Time

Average Access Time
Spindle Speed

Avg. Latency Time
Nominal Recording Bit Rate
Data Capacity (formatted)

Domestic Intec:ational
10.3 Inches (262 mm)

18.9 Inches (480 mm)

30.6 Inches (778 mm)

150 1bs. (68.2 kg)
115VAC + 10% (230VAC + 10%)
60Hz + THz (50Hz + 1 Hz)
4.6A @ 120 VAC (2.5A @ 230 VAC)
310 Watts

200 TPI

60 msec

35 msec + 1 msec

2400 RPM (+ 48 RPM)

at + 0.5 -1.0 Hz of
input freq. and

+ 10%, -15% of

input voltage.

12.5 msec (@ 2400 RPM)
2.5 MHz

10 Mbytes

Refer to the Wang/CDC HAWK Disk Drive Manual (729-0181) for additionmal

details.

1.10 ENVIRONMENTAL SPECIFICATIONS

The operating environment is an important consideration when installing a

processing system.

Although OIS systems are designed to operate efficiently

under less—than-ideal conditions, a dust-free, temperature-controlled

environment is recommended.

Adhering to the following system environmental specifications will ensure
that maximum operating efficiency is maintained:

.

Relative Humidity
Ambient Temperature
Temperature Gradient
Max. Wet Bulb Temp.

e
¢ o

40% to 60% (non-condensing)
60°F (15°C) to 80°F (28°C)
129F/Hr (6.7°C/Hr)

759F (24.5°C)
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1.11 OPTIONAL PERIPHERALS

The basic OIS system consists of a Master Unit, a workstation, and in some .
cases a Hawk disk drive. However, to communicate with the system, peripheral
devices such as additional CRT/Workstations and printers are necessary items.

For OIS Systems 125A and 130A through E, a second Hawk disk unit (Model

6560) is available as an option. Other optional peripherals for the entire
OIS line include:

Archiving Workstation WISE (Wang Inter-System Exchange)
Mag Card Reader Envelope Feeder

MAILWAY Bidirectional Forms Tractor
Multilingual Support Package 35-CPS Daisy Printer

Numeric Keypad 35-CPS Wide Carriage Daisy Printer
Optical Character Reader Twin-Headed Daisy Printer
Phototypesetter 120-CPS Matrix Printer
Telecommunications 200-CPS Matrix Printer

Twin Sheet Feeder 425-LPM Line Printer

Intelligent Image Printer

1-18
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CHAPTER 2

THEORY OF OPERATION

2.1 GENERAL

The Master CPU can be functionally divided into four components; the
CPU/MEMORY board, TEN MEG/FLOPPY CONTROLLER, WINCHESTER CONTROLLER, and the
CHANNEL SERIAL DATA LINK (CSDL). The WINCHESTER Control Logic resides on two
boards, WINCHESTER CONTROLLER "A" (#1), and WINCHESTER CONTROLLER "B'" (#2).
Similarly, the CSDL Logic also consists of two boards - the DATA LINK CONTROL
board and the DATA BUFFER board. Figure 2-1 presents a simplified block
diagram of the OIS 105/115/125A/130A-E Master Unit.

2.2 THE CPU/MEMORY BOARD

The heart of the Master Unit is its 7501 CPU/MEMORY board, which includes
a ZB80A Microprocessor operating at 4 Megahertz. In addition to the Z80A and
its associated timing and control logic, this board contains:

3K of PROM

1K of Memory-Mapped I/0 allocations

a Counter/Timer Circuit (CTC)

parity generation and checking

a priority interrupt structure

60K of RAM memory (expandable to 120K
with Expanded Memory option).

[« NN, IS~ UL SR

The PROM portion of memory occupies the bottom 3K of addressable
locations, 0000 to OBFF Hex. The first 1K of PROM contains the '"Bootstrap
Loader" program while the remaining 2K contains the 'Power-up Diagnostics".

At power-up, the Bootstrap Loader gains program control briefly before passing
it on to the Power-up Diagnostics. The diagnostics then test all basic system
functions before allowing the system to proceed any further. If not satisfied
with the state of the system , the Power-up Diagnostic program posts error
codes on the Master Unit front panel indicators and the CPU/Memory board's
diagnostic LEDs. The power-on light on the unit's front panel is set flashing
and the system remains in this state until corrective measures are taken.

When the Power-up Diagnostics program has determined the system to be
operational, Z80A program control is passed back to the Bootstrap Loader
program which then commences to Initial Program Load (IPL) the system.

The CPU/MEMORY board contains 64K bytes of Dynamic RAM memory, which must
be continually refreshed in order to maintain its data. The Z80A provides a
refresh pulse to serve this purpose. Because the PROM and Memory-Mapped I/0
take up the lower 4K of memory addresses, only the upper 60K of RAM is
addressable by the Z80A CPU. This 60K of RAM is referred to as "Master
Memory". When the system is IPL'ed, the system operating software is loaded
into Master Memory from the System Disk. The System Disk may reside in any
one of three drives (floppy, Hawk, or Winchester); its location is revealed to
the CPU via the three-position switch on the Master Unit's front panel.
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The CPU/MEMORY logic uses a Memory-Mapped I/0 technique (MMI/0) to
transfer all I/0 commands. In MMI/O, I/0 devices pose as memory devices, and
as long as they respond like memory devices, the CPU can not tell the
difference. By using MMI/O, one is able to take advantage of the larger Z80A
instruction set that references memory address space. It permits direct
arithmetic and logical operations on port data as well as transfers between
any of the Z80A internal registers and the I/0 port. Conventional 1/0
interfacing methods do not offer this versatility. Blocks of memory addresses
are assigned to each of the system I/0 devices and when specific locations are
addressed they are decoded into commands on the associated device
controllers. In the OIS 105/115/125A/130A-E systems, memory address locations
0CO0 to OFFF Hex are reserved for Memory-Mapped I/0, sandwiched between 3K of
PROM (0000 to OBFF Hex) and 60K of RAM (1000 to FFFF Hex). Although 1000
bytes are available for this purpose, only 256 bytes are needed at present.

2.3 MEMORY-MAPPED I/0 DEVICE ADDRESSES

The I/0 devices referred to are the TEN MEG/FLOPPY CONTROLLER, WINCHESTER
CONTROLLER, DATA LINK CONTROLLER, and the CPU/MEMORY board itself. Each is
assigned MMI/O address space according to the following table:

DEVICE TYPE DEVICE NUMBER ADDRESS SPACE (Hex)

CPU/MEM BOARD

10 MEG/FLOPPY CONT.
WINCH. CONTROLLER BD.
DATA LINK CONT. BD.

0C00 to OC3F
0C40 to OC7F
0C80 to OCBF
0CCO to OCFF

wN = O

The Master CPU's Z-80A is designed with an address bus of 16 bits for

address selection (A15-A0). These address bits break down as follows for
1/0 operations:

1. Address bits Ajg5- Ajp are used to select either a RAM memory bank
or PROM.

2. Address bits Aj;-Ajg are used to select one of the four 1K memory

locations within PROM. (The fourth 1K of PROM is Memory Mapped In/Out
(MMI/0).

3. Address bits Ag-Ag are used for Device selection (McpU, 10
Megabyte. and Floppy Disk controller, Data Link Control or Winchester
disk controller). See table above.

4, Address bits Ag-Ay are used for one of sixty-four command
selections.
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For ex

ample, when the CPU Address Bus holds address (OCCOH,= 0000 1100

1100 0000), an 0CCO MMI/O command is generated on device 03, the DATA LINK
CONTROLLER Board, as follows:
A5 ~ A1 A1l - Ao Ag -~ Ag As = Ag
0000 11 0011 000000
1 of 16 MEMORY 1 of 4 PROM 1 of 16 DEVICE 1 of 64 COMMAND
BANK SELECTIONS SELECTIONS SELECTIONS SELECTIONS
0000 SELECTS 11 SELECTS 0011 SELECTS 000000 SELECTS
PROM MMI/O DATA LINK CONTROLLER 1-BYTE STATUS COMMAND
2.4 MASTER UNIT DATA FLOW
Data Flow in OIS 105/115/125A/130A-E systems can be divided into eight
functional categories:
1. DISK WRITE TO MASTER MEMORY
256-Byte Sectors are read from a Disk and written into Master
'RAM' Memory, a sector at a time. This is how the Initial
Program Load, (IPL) is accomplished.
2. DISK READ FROM MASTER MEMORY
256 Byte 'Pages' are read from Master 'RAM' Memory and written to
the Disk, a Sector at a time. This is how Volume Label
information is written to the disk.
3. INPUT SLAVE b /.ATUS

The Master CPU commands a specified 'Slave' Work Station or
Printer to send its current status to the CPU. The 4 status

conditions are:

a. Power On (PO) - Slave power on or off.

b. Memory Parity Error (MPE) - A parity error occurred in the
Slave's memory.

c. Channel Parity Error (CPE) - The slave data channel logic
detected a parity error on one or more of the previously
received characters.

d. Initial Program Load State (IPL) - The slave device has been
powered on but is not running because it:

1. is waiting for an "IPL" from the Master.

2. is waiting on a RESTART command from the Master.
3. has had a hard failure.

2-4
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4. SLAVE RESTART

The Master CPU commands a specified 'Slave' Work Station or
Printer to do a 'Restart' due to a reported error from that unit
or because that unit was just powered up.

5. ONE-BYTE WRITE

The Master CPU sends a 1 Byte Function Code, Slave Code, Drive
Status or Function Release to a specific address in the selected

slave's memory.

6. ONE-BYTE READ

The Master CPU commands a Slave to send it a One Byte Function
code, Data Address (2 Bytes), or Slave Code from a specified

address in that Slave's memory.

7. BLOCK WRITE TO SLAVE
A 256 Byte Sector is read from a Disk sector specified by the CPU
and written to a specified page of a selected Slave Memory under
Master CPU control.

8. BLOCK READ FROM SLAVE
A 256 Byte 'Page' is read from a selected Slave Memory and

‘ written to a specified disk sector under Master CPU control.

2.5 AUTOMATIC STATUS OPERATION (ASOP)

The OIS 105/115/125A/130A-E System data link expands on the basic
slave protocol by performing an Automatic Status Operation (ASOP) after
each transfer operation except for the STATUS transfer command. The ASOP
automatic slave STATUS read always reflects the slave's evaluation of the
last transfer command. This relieves the Master software of the task of

queueing a STATUS request following each command while other requests for
the data link are backed up.

In addition, the received slave status error type bits are OR'ed
together and presented in the master status word allowing the controlling
software to see the result of each transfer as seen at both ends of the
cable, by just examining one location.
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2.6 THE CHANNEL SERIAL DATA LINK

The DATA LINK CONTROL board (210-7503) combined with the DATA BUFFER
board (210-7504) provide the interface between the Master CPU and all
peripheral devices. Together the two boards are referred to as the CHANNEL
SERIAL DATA LINK (CSDL). The CSDL logic can be divided into five
functional blocks, one of which is the 7504 DATA BUFFER. The other four
blocks, located on the DATA LINK CONTROL board, are:

1. Master CPU (MCPU) command and Status interface

2. Slave channel selection logic

3. Serial data transmitting and receiving logic

4. Line protocol command transmission and timing logic

The DATA LINK CONTROL board provides the communication interface
between the Master CPU and slave devices such as workstations and
printers. It interprets and executes CPU MMI/O commands to control the
flow and direction of communications between the master and its slaves. 1In
addition, it resolves conflicting line use requests and provides the
neccessary control signals to the DATA BUFFER board.

The 7504 DATA BUFFER board serves as an intermediate storage area for
data transfers between Master Memory and slave devices. It contains 256
bytes of Static RAM FIFO in addition to a 32 channel coaxial
transmitter/receiver section. The data transfer is set up by a few commands
from the CPU to the DATA LINK CONTROL board and one of the Disk Drive
Controller boards. Then the hardware on the respective boards execute the
transfer, leaving the CPU free to perform other tasks as needed. Four
different types of data transfer involve the Data Buffer board. They are:

. Block Read from Slave

. Block Write to Slave

. Disk Read from Master Memory (DMA READ)
. Disk Write to Master Memory (DMA WRITE)

S~ -

The DATA BUFFER board services a maximum of 16 lines. Each line (or
channel) is a coaxial cable pair that can be up to 2000 feet long. The 16
channels are labeled CHOl through CH16 with CHOO (Channel Zero) being
reserved for Master Memory. The CSDL logic remains in the transmit state
except when actually receiving data from a selected slave. All slaves

remain in the receive state except when individually selected and commanded
by the master to transmit.

The CSDL logic (DATA BUFFER plus DATA LINK CONTROL board) is the only
controller capable of executing a DMA block transfer. A DMA block is 256
bytes of data to be transferred between Master Memory and the DATA BUFFER
(in either direction). The DMA transfer is initiated by the Z80A CPU when
it issues a string of MMI/O commands to the DATA LINK CONTROL board. This
board decodes these commands into either a Block Read from Master Memory,
or a Block Write to Master Memory. The DATA LINK CONTROL board then
generates a CBUSREQ signal which causes the Z80A on the CPU/MEM board

2-6
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to enter a WAIT state. In addition, the CPU Address, Data, and Control Busses
are tri-stated so that the DMA transfer logic can use the busses to access
Master Memory. The DATA LINK CONTROLLER then provides the proper address and
control signals to execute the transfer.

2.7 THE DISK DRIVE CONTROLLERS

The 7502 TEN MEG/FLOPPY DISK CONTROLLER interfaces the OIS Master to a 300
kilobyte Shugart type Floppy Diskette drive and one or two 5 or 10 Megabyte
HAWK hard disk drives. The 7653/7950 WINCHESTER DISK CONTROLLER interfaces the
OIS Master to either a Shugart or Quantum fixed disk drive, depending on
model. The Winchester drives range from 2.5Mb to 33.6Mb formatted capacity and
are generally used to store the system operating software as well as all
active document files. The floppy diskette drive is used for archiving and for
loading diagnostics and operating software into the system.

All disk operations are controlled by a series of MMI/O commands issued by
the MCPU and all the data transfers occur in 256 byte blocks between the DATA
BUFFER and the particular disk controller. When writing to a disk, a disk
controller converts the parallel data from the DATA BUFFER to serial data for
transfer to the disk drive. Similarly, when reading from a disk, the

controller will convert the serial data obtained into parallel data to be
supplied to the DATA BUFFER.

The 10-Megabyte (Hard Disk Drive) and Floppy disk controller board 7502 1s
the interface between the MCPU and the selected disk drive (Floppy or 10
Megabyte/Hard Disk drives). Both the Floppy and Hard Disk Drives are
controlled by a series of Memory Mapped Input/Output (MMI/O) commands issued
by the MCPU which permits the selected disk to read or write data to or from
any selected bank of memory. The data transfers are always via the Processor
Communication Channel (DMA). The commands for both the floppy and hard disk
drives are general enough to permit both types of drives to operate with the
7502 controller.

The operating commands controlled by the disk controller and performed by
the disk drives are the "READ", "WRITE" and "FORMAT" operations. The Read and
Write operations are 256-byte transfers from a selected disk to a selected
slave or master memory bank or from a selected slave or master memory bank to
a selected disk. The Format is an operation that prepares the disk by loading
the preamble and identifying each sector with the Header bytes for a specific
Track and Sector address for the controller to identify.

The time required to transfer data internally to or from the disk drives
depends on the type of disk drive selected. The Hard disk can Read and Write
data at ten times the rate of the Floppy drive. This situation requires the
controller to be capable of processing the data at a higher rate. The A and B
clock generator is designed to operate at these two rates; generating clocks
that will fill the requirements.

The 10 Meg/Floppy controller board is addressed as DEVICE TYPE 0l and will
use PROM Memory Mapped I/0 addresses 0C40y to OC7Fy for operating
commands. The controller board will always be attached to a Floppy drive. In

addition the controller will support a maximum of two 10-megabyte CDC HAWK
(Model 6560) disk drives.
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CHAPTER 3

OPERATIONS

INTRODUCTION

OIS 105/115/125A/130A-E Master Processors addressed in this manual.

and indicators for the CRT workstation and Hawk disk unit are also discussed
in this chapter.

TABLE 3-1 OIS 105/115/125A/130A-E CONTROLS AND INDICATORS

5105

This chapter describes the main switches, controls, and indicators for the

Controls

SECTION

Power Switch

Front (Operator) Panel

Option Switches

Diagnostic Switches

Diagnostic LEDs

10 Meg/Floppy Disk Activity LED

Voltage Selector Switch

7653 WINCHESTER "B'" CONTROLLER Board Switch
Winchester Disk Drive Unit

Hawk disk unit controls and indicators

CRT workstation controls and indicators

o

3.2.1
3.2.1

3.2.2.1
3.2.2.1

3.2.2.1
3.2.2.2

3.2.2.3
3.2.2.4

3.2.2.5
303

3.4
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3.2 MASTER-PROCESSOR CONTROLS AND INDICATORS

Controls and indicators for the Master Processor are located on the front
panel, the PCBs, and on the side of the power supply chassis.

3.2.1 Master Processor Front Panel

The locations of front-panel controls and indicators are called out in
Figure 3-1. Their functions and settings are described in the associated
Table 3-2,

LI

Figure 3-1. Master Processor Front-Panel Controls and Indicators
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TABLE 3-2 MASTER PROCESSOR FRONT-PANEL CONTROLS AND INDICATORS

ITEM

NAME

DISK~SELECT

Three-position toggle switch. Set to System
Disk where IPL program is located.

uP (=) = Floppy diskette
MIDDLE (--) Hawk disk unit
DOWN (~---) Winchester disk drive

POWER LED

Indicates AC power applied to Master processor.
Flashes during power-up diagnostics and when an
error condition is detected.

Steadily illuminated while the system is
operational.

ERROR LEDs
1, 2, 3, 4

Error lights; indicate type of error detected
during power-up diagnostics.

LED 1 indicates a fatal error. LEDs 2, 3, and 4
indicate errors which are correctable by the
operator. Refer to Appendices D and E for error
descriptions.

RESET

Red pushbutton; IPL's system by forcing system
to address 0000H. When released forces system
into Power Up Diagnostics.

DA

LED; indicates Winchester disk activity. Not
used on OIS 125A/130A systems.

POWER-ON
SWITCH

Rocker-type switch; Energizes Master Unit and
forces system into Power-up diagnostics.
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3.2.2 Master Processor Internal Controls and Indicators

3.2.2.1 7501-D CPU/MEMORY Board

Internal controls and indicators located on the 7501-D board comprise
those used for diagnostics and those used for options. The locations of the

controls and indicators are called out in Figure 3-2, their function and use,
in Table 3-3.

Figure 3-2. Master Processor Internal Controls and Indicators
7501-D CPU/MEMORY Board
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. TABLE 3-3 MASTER PROCESSOR INTERNAL CONTROLS AND INDICATORS
7501-D CPU/MEMORY BOARD
ITEM NAME TYPE AND FUNCTION
1 RST Restart pushbutton; forces system to trap at

address 0066H; same effect as non-maskable
interrupt.

2 DS4, DS3, Diagnostic switches; used to start diagnostic
DS2, DS1 programs at particular locations. All switches
should be positioned OFF for normal operation.

Appendices D and E contain information
concerning their use.

3 DPB Diagnostic pushbutton; initializes requested
diagnostic programs.

4 DL7-DL4 Diagnostic LEDs; display fatal '"detailed eicor
code'" during power-up diagnostics. The detailed
‘ error codes do not apply if the error is not
fatal. (See Appendices D and E.)

5 DL3-DLO Diagnostic LEDs; display the test number being
executed during power-up diagnostics. Also used
to display Extended Error information.

(See Appendices D and E.)

Option switches; 5-bank DIP switch.
For future use. Position all switches to OFF.

Option switches; 8-bank DIP switch.

OIS 125A: position switch 1 ON
All other OIS: position switch 1 OFF

BASIC purchased, position switch 3 ON
BASIC not purchased, position switch 3 OFF

Position switches 2, 4, 5, 6, 7, and 8 OFF.
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3.2.2.2 7502 - 10 MEG/FLOPPY CONTROLLER Board

| The activity LED indicates activity on either a Hawk disk drive or on the
1 Shugart floppy diskette drive.
|
|
|

ITEM 1 10 Meg/Floppy Disk Activity LED

Figure 3-3. Master Processor Internal Controls and Indicators
7502 - 10 MEG/FLOPPY CONTROLLER Board
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3.2.2.3 Voltage-Selector Switch

The voltage-selector switch, located on the side panel of the power-supply
chassis, is used to select 115 VAC or 230 VAC according to the line voltage
available. Changes in operating frequency (50/60 Hz) require a complete
change of power supply and floppy diskette. The part numbers necessary to
make such a change may be found in the IPB of Chapter 7.

1 Slide switch; sets Master Processor to correct line voltage.

Figure 3-4. Location of Voltage-Selector Switch
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3.2.2.4 7653 WINCHESTER "B' CONTROLLER Board

The 7653 board has a 4-bank DIP switch for Winchester disk drive model I
selection. The positioning of these switches is shown in Figure 3-5.

105 Switch setting.

115-1 and 130B switch setting.
115-2 and 130C switch setting.
115-3 and 130D switch setting.
115-4 and 130E switch setting.

wmHs LN -

="
2| mr
=)
44 O
105 115.1,  115-2,  115.3,  115-4,
1308 130C 130D 130E
105-1

Figure 3-5. 7653 WINCHESTER '"B'" CONTROLLER Switch Configurations
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3.2.2.5 Winchester Disk Drive Unit

The Winchester disk drive unit control board (for both Quantum and
Shugart) has a drive select option and a voltage option. These options are
selected by placing the shorting jumpers on the appropriate pins.

The drive select option is always DSl and the voltage option is always
-5V. Figure 3-6 shows the placement of the shorting jumpers.

1 Drive select option jumper.
2 Voltage option jumper.

8 < bons s ot o e st e s s eamtu e

ey AR AN S RS Ry A €
EEE o TRl

Figure 3-6. Winchester Drive Option Jumper Placement




5105

3.3 HAWK DISK UNIT CONTROLS AND INDICATORS

Operator controls and indicators for the Hawk disk unit are described in
the CDC HAWK Field Maintenance Manual (729-0884); refer to this document for
further information.

TABLE 3-4. CONTROLS AND INDICATQRS FOR THE HAWK DISK UNIT

. ITEM NAME TYPE AND FUNCTION
1 POWER SWITCH l3| Rocker switch; energizes disk unit.
2 CB1 , CB2 Circuit breakers; provide protection for

AC-power and DC-logic circuits, respectively.

3 TRACK INDICATOR Vernier scale; ‘indicates the tens- and units-
digit of the track number.

4 BRUSH INDICATOR Slot and alignment mark; indicates position of
the brush motor.

5 CONTROL PANEL Pushbuttons/lights; operator controls and fault
indicators used during operation.

Figure 3-7. Hawk Disk Unit Controls and Indicators
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3.4 CRT WORKSTATION CONTROLS AND INDICATORS

The CRT workstation is described in Model 5536 Series Workstation PMM

(729-0522A). For more information on these controls and indicators, and the
internal controls, refer to this publication.

TABLE 3-5 WORKSTATION CONTROLS AND INDICATORS

ITEM NAME TYPE AND FUNCTION
1 DISPLAY CRT screen; displays input and output data.
2 CONTRAST Potentiometer; adjusts contrast of "highlights".
3 BRIGHTNESS Potentiometer; adjusts brightness of display.
4 KEYBOARD "Typewriter'" keys; input data.
5 CONNECTORS BNC & TNC connectors; connects Master Processor.
6 POWER SWITCH Toggle switch; energizes the workstation.
7 FUSE 2.5A Slow-Blow fuse; protection for all circuits.
8 TONE Potentiometer; adjusts volume of '"beep".
9 CLICKER Potentiometer; adjusts volume of "clicker".

Figure 3-8. CRT Workstation Controls and Indicators
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CHAPTER 4

INSTALLATION

4.1 INTRODUCTION

The configuration addressed in this manual is a minimum configuration and
comprises a Master Processor with single diskette drive, Winchester disk
drive, CRT workstation, and Hawk disk drive. Although many of the systems
addressed in this manual possess only some of the above items, it is necessary
to address the entire range of characteristics. A system disk is provided by
the Winchester disk drive, while "off-line'" data storage is provided by the
diskette drive. System control is accomplished at the CRT workstation.

This chapter sets forth a checklist for site preparation and the
information necessary to unpack, inspect, make initial adjustments, and
power-up the basic system. Specifically, this chapter provides:

ITEM SECTION
Checklist for site preparation 4.2
Tools and Equipment ' 4.3
Unpacking & initial inspection 4.4
System Interconnections 4.5
Initial Setup, checks, and adjustments 4.6
Power-up Procedure 4.7
Master Unit Power-up Diagnostic 4.8
Power-down procedure 4.9
System Checkout 4.10
Final Word Processing Check 4.11
Detailed Procedures 4,12




5105

4.2 CHECKLIST FOR SITE PREPARATION

Proper location and site preparation are important for overall operating
efficiency. Ideally, the area should be easily accessible, relatively dust
free, and temperature and humidity controlled. An adequate number of
dedicated, regulated, noise-free AC power outlets should be provided to
minimize electromagnetic interference. Additional information is provided in

the Systems Installation Guide (729-0907), and the Site Preparation Guide
(700-5978).

Selection and preparation of the site should already be completed. The
purpose of this checklist in Table 4-1 is to highlight key items, and thereby
promote the best operating environment.

TABLE 4-1. SITE PREPARATION CHECKLIST

ITEM NOTES

Location Master Processor near the primary user; devices may
be as much as 2000 feet from the Master Processor, if
necessary.

Space Easy access by user and service personnel.

Storage For manuals, materials (ribbon, paper, spare disks),
etc.

Environment An air-conditioned and humidity-controlled

environment is recommended (see Table 4-2).

Power Circuits (1) Separate, noise-~free, 3-wire, 20 amp dedicated
lines (properly installed in rigid metal

conduits that are correctly joined to junction
boxes).

(2) Branch circuits protected by circuit breakers
suitable for motor load application
(see Table 4-2).

Grounding Extremely important that the CPU and all disks be
connected to a Grounding Conductor, which is securely
attatched to the ground bus in the service panel.

The Grounding Conductor is green, green with yellow
stripe, or bare. In addition, all outlets used by
the system peripherals must be properly grounded.

Dust Free No noticeable accumulation of dust in a 24-~hour
period.

Static Electricity Preferably non-static floor materials.

Access All doorways and corridors wide enough to allow

passage of the system, and sufficient elevator
weight-capacity (if used).

4-2
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TABLE 4-2 ELECTRICAL AND ENVIRONMENTAL REQUIREMENTS *

DEVICE VOLTAGE REQUIREMENTS AMPS BTU/HR (max.)
MASTER UNIT
Domestic 115 VAC + 10% 4A
(60 Hz + 1 Hz) 1700
International 230 VAC + 10% 3A

(50 Hz ifl Hz)

5536 SERIES CRT/WS

Domestic 115 VAC + 10% 2.5A
(60 Hz + 1 Hz) 480
International 230 VAC + 10% 1.5A

(50 Hz + 1 Hz)

HAWK DISK DRIVE

Domestic 115 VAC + 10% 4.6A
(60 Hz + 1 Hz) 310
International 230 VAC + 10% 2.5A

(50 Hz + 1 Hz)

SYSTEM ENVIRONMENTAL SPECIFICATIONS

1. Relative Humidity 40% to 60% (non-condensing)
2. Ambient Temperature 60°F (15°C) to 80°F (28°C)
3. Temperature Gradient 12°F/Hr (6.7°C/Hr)

4. Max. Wet Bulb Temp. 75°F (24.5°C)

All AC outlets used by the system and peripherals must be checked with the

AC Outlet Impedence Tester (WL #727-0143) for proper polarity and
grounding quality.

The AC Outlet Impedence Tester, when used on circuits employing a GFI,
will cause the GFI to trip. In environments containing extremely

important equipment, such as life support equipment, tripping a GFI
could be disasterous.
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4.3 TOOLS AND EQUIPMENT

4.3.1 Recommended Test Equipment / Tool List

OIS installation, repair, and maintenance procedures can be performed
usiag the following tools and test equipment:

A. Customer Engineering Standard Tool Kit (WLI P/N 726-9401) containing
the following :

1. Allen Wrench (Hex Key) Set.

2. Small Slotted Screwdriver (insulated shaft) (WL #726-9406) -
for voltage adjustments.

3. Medium Phillips Screwdriver (WL #726-9407).

4, Medium Slotted Screwdriver (WL #726-9408).

5. Handle and Assorted Nutdrivers (WL #726-9478, 726-9459
through 9477).

6. Diagonal cutters (WL #726-9416)

B. Digital Voltmeter - (e.g. FLUKE Model 8022A, WL #727-0119).

C. Oscilloscope with two X1 probes and/or two X10 probes.
(e.g. Phillips Model 3262, WL# 727-0054, probes - WL# 726-9689;
Tektronix Model 465B, WL# 727-0001, probes - WL# 726-9690.)

D. Alcohol Pads (WL #660-0130).

E. Hypot/DC ESD Tester (WL #727-0144) (WL #727-0146 for 230 VAC, 50 Hz).

F. AC Outlet Impedence Tester (WL #727-0143).

G. Dry Air (WL #726-5816).

H. Media Solution (WL #726-8018).

4.3.2 Software Tools

Software diskettes and documents referenced in this manual are:

TITLE DISKETTE /DOCUMENT
0IS 140-~Class Power Up (PROM) (702-0042)
0IS 140 Extended Memory Power Up (PROM) (702-0123)
SYSEX15 (702-0127)
0IS 140-Class Master Mo itor (702-0057)
OIS Online Device Monitor (702-0174)
OIS Online Device Part I (702-0200)
0IS Online Printer Part I (702-0176)
0IS Online Printer Part II (702-0149)

4-4
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4.4 UNPACKING & INITIAL INSPECTION

‘ 4.4.1 Unpacking the Master Processor

- = CAUTION ~=mmmmmmm=mmm e e e
Inspect the shipping cartons and report any damage to the
carrier. Do not proceed with unpacking until certain that
this will not void any claims to the carrier.

Unpacking the Master Processor follows standard procedures for "foam in
place" packaging:

A. Cut the sealing tape and open the top of the shipping carton

B. Remove the foam padding at the top and sides of the Master Processor

c. Carefully, lift the Master Processor clear of the shipping carton and
place it on the mounting provided.

FOAM PADDING |
‘ _.— TOP & SIDES |

POWER-CORD PACKAGE

MASTER PROCESSOR FOAM PADDING

‘ SEALING TAPE
SHIPPING CARTON\

Figure 4-1. Packaging for the Master Processor
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4.4.2 Unpacking the Hawk Disk Drive

Inspect the shipping cartons and report any damage to the
carrier. Do not proceed with unpacking until certain that
this will not void any claims to the carrier.

The Hawk disk unit is strapped to a cushioned pallet for shipping. A
corrugated shipping carton covers the unit and is also strapped down.

Unpacking procedures comprise 6 steps:

A. Using diagonal cutters (or other suitable tool), cut the steel straps
securing the shipping carton.

B. Using a slotted screwdriver, remove the staples which attach the carton
to the pallet and 1lift off the carton.

C. Remove any packing material.

D. Cut the steel straps securing the Hawk disk unit.

E. Carefully, lift the Hawk disk unit clear of the pallet and place it on

the mounting cabinet.
F. Thoroughly clean the unit of all particles of shipping dust.

DISK-CABLE PACKAGE

STAPLES
DISK CARTRIDGE

POWER-CORD PACKAGE

HAWK DISK UNIT

STEEL STRAPS
CUSHIONED PALLET

Figure 4-2. Packaging for the Hawk Disk Unit
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4.4.3 Unpacking the CRT Workstation

------- -— CAUTION ~====mm e
Inspect the shipping cartons and report any damage to the
carrier. Do not proceed with unpacking until certain that
this will not void any claims to the carrier.

Unpacking the CRT workstation follows standard procedures for "foam in
place" packaging:

A.

B.
Cl

D.

Cut the sealing tape and open the top of the shipping carton

Remove the foam padding at the top and sides of the CRT workstation
Carefully, lift the CRT workstation clear of the shipping carton and
place it in its designated location.

Remove CRT cover and discard shipping foam and film on CRT screen.

FOAM PADDING
/ TOP & SIDES

POWER-CORD PACKAGE

FOAM PADDING
BASE

SEALING TAPE

SHIPPING CARTON

Figure 4-3. Packaging for the CRT Workstation
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4.4.4 Inspecting the Master Processor

------------------------ (0N 3 (0 R e —
Do not apply power to the Master Processor until the
shipping lock has been removed from the Winchester drive
unit. Damage to the drive will result if this warning is
not heeded.

A. Position the power switch to 0 (OFF).
B. Remove the top cowuer. (See paragraph 4.12.1.1)
C. Inspect the inside{!the motherboard, and the power

supply chassis for wire clippings, metal shavings, etc.

D. Clean as necessary.

E. Remove the diskette drive unit. (See paragraph 4.12.1.2)
F. Check and tighten wiring connections. (See paragraph 4.12.1.3)
G. Correctly position the voltagc-selector switch, (See paragraph 4.12.1.4)
H. Check and properly seat all PCBs and connectors. (See paragraph 4.12.1.5)
I. Connect the I/O channels to the data-buffer board. (See paragraph 4.12.1.6)
J. Replace the diskette drive unit. (See paragraph 4.12.1.7)
K. Remove the Winchester disk drive unit. (See paragraph 4.12.1.8)
L. Remove shipping lock(s) on Winchester drive unit. (See paragraph 4.12.1.9)
M. Replace the Winchester drive unit. (See paragraph 4.12.1.10)
N. Complete and mail the shipping card. (See paragraph 4.12.1.11)
0

The top cover need not be replaced until the
system installation and checkout: is complete.

VOLTAGE 10 CONNECTOR J2

SELECTOR . WIRING .| 1.0 CONNECTORUT ~ . »
SWITCH HARNESS : TOP.COVER -
AN : FASTENING SCREWS -

WIRING-HARNESS
SCREW

POWER K agent = CONNECTIONS
SWITCH : ‘ : : )

DISKETTE
DRIVE
. UNIT

W

TOP-COVER
FASTENING SCREWS

Figure 4-4. 1Inspection items for the Master Processor
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4.4.5 Inspecting the Hawk Disk Drive

The following procedures are detailed in the Wang/CDC Hawk Disk Drive Manual
(729-0181); refer to this document for further information unless directed
otherwise.

A. Remove the electronics cover.

B. Remove the carriage lock pin.

C. Remove the card-cage cover.

D. Remove the PCAs.

E. Set the option switches per Section 4.12.2.6.

F. Ensure that the ribbon cable is properly grounded and connected to the
rear of the Hawk unit (see Sections 4.12.2.4 and 4.12.2.5).

G. Complete and mail the shipping card.

H. The electronics cover need not be replaced until the Initial Checks and
Adjustments have been completed.

ELECTRONICS

/ COVER

CARRIAGE

/ LOCK PIN
|

CARD-CAGE

/ COVER
|

PCBs
(OPTION SWITCHES)

]
|
/ 1/0 CABLE
CONNECTORS

Figure 4-5. Inspecting the Hawk Disk Unit
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4.4.6 Inspecting the CRT Workstation

These procedures are detailed in the Model 5536 Series Workstation PMM
(729-0522A).

Inspection requires:

A. Removing the keyboard and main covers and discarding shipping foam and '
screen shield.

B. Inspecting for wire clippings, metal shavings, etc.
C. Setting the switches

D. Seating all plugable ICs.

E. Verifying voltages.

F. Completion and mailing of the shipping card

The covers need not be replaced until the Initial Checks and Adjustments
have been completed.

4.5 SYSTEM INTERCONNECTIONS

4.5.1 Cable Connections

The Master Unit is connected to its various peripherals as follows:

A. Connect all slave devices to the serial connector plates at the rear
of the Master Unit. A CRT/Workstation should be close to the master

processor to serve as a 'system console' for running Master Monitor
Diagnostics and the like.

Be sure to number the coaxial cables at both ends, master and slave.

STave devices can be located up to 2000 feet from the Master Umit.

B. Connect the ribbon cable(s) from the serial connector plate(s) to the
top of the 7504 DATA BUFFER board. The ribbon cable from adapter
plate number one (channels 1-8) plugs into the J; connector. For
OIS 125A, 130A-E systems, the second ribbon cable, channels 9-16 on
connector plate number two, plugs into the J, connector.

C. In OIS 125A, 130A-E systems, the cables from the Hawk disk drive are
inserted through clamps at the rear of the main chassis. The Jj
and Jy plugs of the Hawk cable are inserted into the J; and J,

connectors, respectively, of the 210-7502 PCB. See Sections 4.12.2.1
through 4.12.2.3 for detailed procedures.

4-10
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4.5.2 Electrical Connections

WARNING

It is extremely important that all system equipment and all outlets are
properly grounded: The Master Unit and all disks must be connected to a
Grounding Conductor which is securely attached to the ground bus in the
service panel. "The Grounding Conductor shall be...green...or green with

yellow stripes, unless it is bare." -- National Electrical Code, Article 210,
National Fire Protection Association.

All AC outlets used by the system and peripherals must first be checked with

the AC Outlet Impedence Tester (WL #727-0143) for proper polarity and
grounding quality.

A. Ensure that all equipment power switches are
positioned "OFF" and the Master Processor Voltage
Selector switch is positioned correctly (see Section 4.12.1.4)

B. Visually check the Winchester Drive Unit to see
if shipping lock(s) have been removed. (see Section 4.12.1.9)

WARNING

Do not apply power to the Master Processor until the spindle lock (and
actuator lock on Quantum drives) have been unlocked or removed from the

Winchester drive unit. Damage to the drive will result if this warning is not
heeded.

\

C. Plug the Master Processor power cable into the outlet provided and check
voltages.

D. 1If applicable, plug the Hawk disk drive power cable into the outlet
provided.

E. Plug the CRT Workstation power cable into the outlet provided.

4-11
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4.6 INITIAL SETUP, CHECKS, AND ADJUSTMENTS

4.6.1 Initial Checks and Adjustments for the Master Processor

e WARNING ==—========mmmmmmm e mmmee o
Do not touch the heat sink: serious injury could result.
The heat sink reaches very high temperatures when the unit
is running and the top cover is removed. '

A, If applicable, remove the top cover. (See Section 4.12.1.1)
B. Check the PC board E-revision level. (See Section 4.12.3.1)
C. Properly set all switches. (See Section 4.12.3.2)

D. Position the power switch to "ON".

————————————————————————— CAUTION ==mmmmmmmmmmmmmmm o mmmm e e
Avoid touching bare leads and causing a short circuit:
very little clearance is provided for these adjustments.

E. Adjust voltages on CPU/MEM board. (See Section 4.12.3.3)
F. Test the diagnostic LEDs. (See Section 4.12.3.4)
G. Align the diskette drive unit. (See Section 4.12.3.5)
H. Replace the top cover. (See Section 4.12.3.6)

VOLTAGE
ADJUSTMENTS
(HIDDEN)

TOP VIEW

VOLTAGE-SELECTOR

DIAGNOSTIC SWITCH (HIDDEN)

SWITCHES
i
SWITCH—
S2
|
SWITCH —|
S1
e
DIAGNOSTIC
LEDs
POWER
sSwW
VOLTAGE ITCH
TEST POINTS

FRONT-PANEL
LEDs

Figure 4-6. Initial Checks and Adjustments for the Master Processor
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4.6.2 Initial Checks and Adjustments for the Hawk Disk Drive

The following procedures are detailed in the Wang/CDC Hawk Disk Drive
Manual (729-0181); refer to this document for further information unless
directed otherwise.

————— - - ====CAUTION-~==——m e e
Stop the unit immediately if a pinging or scratching sound
(caused by head-to-disk contact) is heard and persists.
Also, keep the access door closed to prevent unnecesssary
entry of atmospheric dust in order to obtain maximum
performance and reliability.

A. Power up the Hawk unit(s).
B. Install the Cartridge Module(s).

C. Perform compatibility alignments as outlined in Section 3 of the manual
cited above.

D. Replace all covers.

4.6.3 Initial Checks and Adjustments for the CRT Workstation

. These procedures are detailed in the Model 5536 Series Workstation PMM
(729-05224).

Initial checks and adjustments comprise the following steps.

A. Turn power ON and adjust voltages

B. Turn power OFF and connect video cable
C. Connect fan

D. Connect brightness/contrast cable

E. Replace covers

F. Ensure free rotation of the fan blades
G. Tighten all screws
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TOP COVER

FAN CONNECTION
(HIDDEN)

BRIGHTNESS/CONTRAST
CABLE CONNECTION

VOLTAGE
ADJUSTING
POTENTIOMETERS

POWER SWITCH

Figure 4-7. CRT Workstation Checks and Adjustments
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4.7 POWER-UP PROCEDURE

Power is applied to the system upon completion of all installation checks
and adjustments. The power switches for the Hawk and CRT Workstation are
located at the rear of each unit. The START/STOP switch for the Hawk drive is

located on its front panel. To minimize risk of damage to the system, follow
the power-up procedure outlined below:

A. Position the Disk Select Switch on the Master Processor to indicate the
location of the System Disk (see Section 3.2.1).

B. Position the power switch on the Master Processor to ON.

NOTE: Steps C, D, & E are not applicable to OIS 105/115 systems.

C. Position the power switch on the Hawk disk unit to '"ON" and ensure that
the blower motor starts. (This is the "standby mode".)

————————————————————————————————— CAUTION === e
Do not power-up (or down) any optional drive unit if the system has been IPLed
and is operating. Do not activate any drive units simultaneously: allow an
interval of at least one minute to avoid overloading circuits. Wait a minimum
of 5 minutes (30 minutes if room temperature was below 50°F during shutdown)
for the equipment to stabilize before proceeding to activate the disk units.

D. If the optional disk unit is required, activate the unit by pressing the
START/STOP pushbutton. (Note that the optional drive may be left in the
standby mode if not required for daily operation; when required, activat-
and mount volume(s) using Disk Control.)

Activate the System Disk unit (Hawk) by pressing its START/STOP pushbutton.
Power-up all workstations and devices to be used.

Press RESET on the Master Processor.

-Enter correct date and time when the IPL menu is displayed.

el N B O]

POWER SWITCH —

(REAR)

START/STOP

1
”[l””
il

il 2>

S
<
\ POWER SWITCH

RESET
DISK-SELECT SWITCH

IPL MENU

Figure 4-8. Controls for Power-up

4-15




5105

4.8 MASTER UNIT POWER-UP DIAGNOSTIC

The Power-Up Diagnostic begins whenever the Master Unit is powered up,
IPL'ed, or Reset and the system disk reaches operating speed. The diagnostics
take approximately 15 seconds to complete.

Once the Power-Up diagnostic begins, the Power LED starts to flash. If
all tests pass, the Power LED ceases flashing and goes to a steady-on state
and the DATE/TIME sceen is displayed on the CRT. If an error occurs, an error
code is displayed on the Front Panel Error LEDs of the Master Unit and the
Power LED continues flashing (See Fig. 4-9). For detailed information
concerning the OIS 140-Class Power-Up Diagnostic and is associated error

codes, refer to Appendix D for the standard 64K CPU, and Appendix E for the
128K CPU.

4.9 POWER-DOWN PROCEDURE

A. Power down all system devices (excluding the Master Processor and
disk units).

B. Press RESET on the Master Processor.
C. Press START/STOP pushbutton on the optional Hawk disk unit (if used).

D. Press START/STOP pushbutton on the System Disk unit (Hawk), if
applicable.

——————————————————————————— NOTE ===========—==mm—m—mmmmmmmem
It is recommended that the drive units be left in standby

mode (AC power only, and the blower motors running). This
will keep the drive units stabilized and reduce contaminants.

F. Position the power switch(es) on Hawk disk unit(s) to OFF only after
the START/STOP indicator is off (If applicable).

G. Position the power switch on the Master Processor to OFF.

POWER
. R
DISK-SELECT ESET SWITCH

POWER LED DIAGNOSTIC LEDs DA

Figure 4-9. Master Unit Front Control Panel
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4.10 SYSTEM CHECKOUT

System checkout is complete when the items on the following checklist have

been accomplished:

A.

Verify PCBs are properly seated and the switch

settings for Master Processor and all peripherals
are set correctly.

Verify connectors/cables are installed correctly
on the Master Processor and peripherals.

Verify correct head alignment for all disk drives.
Verify static immunity for all system components
(except standard archiving workstation) by ESD
testing to 2500 V. (Refer to Chapter 5 of the
Systems Installation Guide, WL# 729-0907.)

Exercise the Master Diagnostics Monitor for at
least two passes of each diagnostic program. (See Section 8.3.3)

Run On-Line diagnostics for all peripheral devices
attatched to the system. (See Section 8.3.5)

Adjust Printers for proper print quality.
Format and initialize System Disk, load software
packages, format amd initialize the remaining

volumes. Consult OIS Supervisor Procedures Manual
(700-5562) for detailed instructions.

Perform Final Word Processing Check (See Section 4.11)

For persistent problems that can not be isolated by any of the above

means, employ SYSEX15 to troubleshoot the system.
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4,11 FINAL WORD PROCESSING CHECK

Assign a library tc. each workstation. The libraries should be equally .
divided among the volumes available to the system. Each workstation should
run the glossary listed in Appendix C. This glossary will:

A. Create a New Document

B. Edit a Document by:

1. supercopying text from another document
2. super global replace words contained within the text
3. deleting words within the text

c. File document to archive diskette

D. Retrieve document from archive diskette

E. Delete document from archive diskette

F. Delete document from library

G. Start process all over again

Only archiving workstations and one standard workstation using the central
archive drive, can perform steps C, D, and E simultaneously. This checkout
should be run for one to two hours. Upon completion of this test, documents ‘

should be queued to every printer and printed out. At least 2 documents
should be printed per printer.

Upon completion of this final check, all volumes should be reinitialized
and software verified (i.e. Check to see that the software already loaded is
correct, and all purchased options are on the system).
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4.12 DETAILED PROCEDURES

4.12.1 1Inspecting the Master Processor

4.12.1.1 Removing the Top Cover

Eight Phillips screws secure the top cover of the Master Unit: three at
each side and two at the rear.

A. Remove the two Phillips screws at the rear of the unit.

B. Remove the three Phillips screws at each side of the unit.

C. Slide the cover forward and lift off.

D. Inspect the inside, the motherboard, and the power-supply chassis for wire
clippings, metal shavings, etc.

E. Clean as necessary.

PHILLIPS SCREWS

TOP COVER

PHILLIPS
SCREWS

REAR PANEL

PHILLIPS
SCREWS

Figure 4-10. Top-Cover Removal
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4.12.1.2 Removing the Diskette Drive Unit ‘

The diskette drive unit is mounted on a base plate whose guides fit into
corresponding slots in the Master Processor bottom pan. The entire unit is
secured by a "captured" hold-down screw.

To remove:

A. Slide the Diskette (Floppy) Cable out of its retainer.
. Disengage the "captured" hold-down screw.

B
C. Slide the diskette drive halfway out by firmly grasping the front of the
unit and pulling out and up.

D. Disconnect the power cord and the Diskette (Floppy) Cable at the rear of
the diskette-drive unit. :

E. Pull the diskette drive clear of the Master Processor.

POWER CORD

RIBBON CABLE - 2\, ' HOLD-DOWN SCREW

/7.
\,. iy &
2

4
-

3

¥

o

Xk
. l‘
N N
. .
.
1328
ey
’,

PULL OUT
& uUpP

*‘
|

DISKETTE : ) " RIBBON-CABLE
DRIVE .

UNIT : : " RETAINER

Figure 4-11. Diskette Drive Unit Removal
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4.12.1.3 Tightening Wiring Connections

5105

Screw connectors are used on the power supply and the heat sink wiring.
There are 4 screw connections on the power supply and 4 on the heat sink.

e NOTE --

. s e e e e G e e e e e . e e e S S s

Solder connections have replaced these screw connectors on

newer units.

A. The diskette drive must be removed in order to check or tighten the screw

connectors on the heat sink.

B. Carefully tighten the screw connections
open-end wrenches are needed to tighten
may be necessary to prevent the machine

C. Carefully tighten the screw connections

on the heat sink. 3/16" and 5/16"
the nuts. An offset screwdriver
screws from turning.

on the power supply. A medium

screwdriver may be used for this operation.

. . w N
S e ren e e o
o prrosprpyeeir ettt e
R e M e

e

e rper

. h

TR . P - oy R

SCREW CONNECTIONS

SCREW CONNECTIONS (POWER SuPPLY)

(HEAT SINK)

+

Figure 4-12. Wiring Connections
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4.12.1.4 Positioning the Voltage-Selector Switch

The Master Processor is designed to operate on either 115-Vac 60Hz power
input, or 230-Vac 50 Hz. A voltage-selector switch, located behind the
diskette drive unit on the side of the power-supply chassis, is used to select
the voltage to be used.

A. The diskette drive unit must be at least partially removed in order to
check or reposition the voltage-selector switch.

B. Position the voltage-selector switch to the correct voltage; down selects
115 Vac, up selects 230 Vac. Both 115 and 230 are clearly marked on the
switch.

VOLTAGE-SELECTOR
SWITCH

Figure 4-13. Voltage-Selector Switch
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4.12.1.5 Seating PCAs and Connectors

The PCAs are secured by two board retainers. These board retainers are held
in place by a single Phillips screw and a tab. The PCA faceplates should not
fit snugly against the board racks: the clearance should allow 0.015 inches
between the faceplate and the rack. (Note that a m¢ “book cover is
approximately 0.015 inches thick.)

The diskette drive unit must be at least partially removed in order to seat
its ribbon-cable connector on the motherboard.

A. Firmly seat the diskette drive ribbon-cable connector on the motherboard
(push down on the connector).
B. Check the clearance between the PCA faceplates and the board racks:
adjust if necessary. (See paragraph 5.3.3.1)
C. With correct clearance, firmly seat the PCAs in their connectors on the
motherboard (push down on the PCA handles).

N

508 HANDLES

PCB
RETAINER

CLEARANCE

BOARD
RACK

- DISKETTE T
RIBBON-CABLE . DISKETTE DRIVE
CONNECTOR ~-RIBBON CABLE

Figure 4-14. PCAs and Connectors
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4.12.1.6 Connecting the I/0 Channels to the Data-Buffer Board

One or two cables connect the data-buffer board (7504) with the Serial
Connector Plate(s) (depending on model). If these cables are not connected
when the system is delivered,

A. Connect the ribbon cable from I/0 channels 1-8 (closest to the cooling
fan) to connector J1 on the 7504-board.

B. If applicable, connect the ribbon cable from I/0 channels 9-16 to
connector J2.

1/0 CHANNELS
1-8 CONNECTOR J1

9-16

CONNECTOR J2

7504 BOARD

Figure 4-15. Data-Buffer Board Connections
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4.12.1.7 Replacing the Diskette-Drive Unit

A. Slide the unit part way onto the bottom pan such that the base-plate
guides engage the corresponding slots.

———————————————————————— (0 0 e —
Connect the diskette (floppy) cable such that the cable-
connection end of the connector is at the top.

B. Connect the power cord and Diskette (Floppy) Cable at the rear of the
diskette-drive unit. The other end of the Floppy Cable should be
connected to the motherboard so that the marking on the cable faces the
front of the Master Unit.

C. Firmly push the unit into the slots until the hold-down screw and
threaded hole are aligned. (The unit may be positioned by aligning the
bracket and casting '"shoulder" with the finger and thumb.)

D. Tighten the "captured" hold-down screw.

E. Insert the Diskette (Floppy) Cable into its retainer.

ALIGNING HOLD-DOWN SCREW
& THREADED HOLE

RIBBON-CABLE 1/0 RIBBON

RETAINER HOLD-DOWN SCREW

SLIDE UNIT __:

—
IN

'

DISKETT ' ‘
EJNfTDHfYE CHASSIS  BASE PLATE POWER CORD

) SLOTS
(HIDDEN UNDER BASE PLATE)

Figure 4-16. Replacing the Diskette-Drive Unit
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4.12.1.8 Removing the Winchester Drive Unit

The Winchester drive unit is mounted on a base plate with a guide that fits

into a corresponding slot in the Master Processor chassis. The entire unit is
secured by a single hold-down screw.

A. Remove the hold-down screw: insert a long-shank screwdriver through the
access hole in the power supply bracket to reach the hold-down screw.

B. Disconnect the AC connector, DC connector and the two ribbon cables at
the rear of the Winchester drive unit.

C. Slide the Winchester drive unit out by firmly grasping the front of the
unit and pulling out.

! RIBBON CABLE

Figure 4-17. Removing the Winchester Drive Unit
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4.12.1.9 Winchester Drive Shipping Locks

For
applies:

A.

Bl
C.

-~ T (1) e —
The Winchester drive will be severly damaged if the

following procedures are not observed prior to applying
system power.

systems containing Shugart fixed disk drives, the following procedure

Remove the spindle lock that prevents the spindle drive motor from
rotating.

Put the spindle lock together and store as shown below.
Remove the caution tag on Master Processor power plug, and keep it
by taping to the back of the master unit for future use.

SPINDLE LOCK
STORAGE

—

CAUTIONTAG

Figure 4-18. Shugart Fixed Drive Spindle Lock
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For OIS systems containing Quantum fixed drives, the following procedure
applies:

A. To unlock the spindle lock, loosen the 11/32 inch hex nut.

B. Rotate the locking clip away from the pulley. DO NOT ROTATE PULLEY.
o Retighten 11/32 inch hex nut.

D. Unlock the actuator by rotating the actuator lock counter clockwise

as far as it will go (approx. 1/2 turn). The embossed arrow will
now point to RUN (see Figure 4-19). DO NOT FORCE.

Figure 4-19. Quantum Spindle Lock (left), Act -tor lock (right)
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4.12.1.10 Replacing the Winchester Drive Unit

A.

Slide the Winchester drive unit into the Master Processor chassis
until the base-plate guide engages the corresponding slot.

——————————— CAUTION== === e e oo
Ensure conductor #1 is connected to pin 1. The ribbon
cables have a marked edge (red or blue) denoting conductor
#1 for connection to pin 1. The connector face plate also
has a " " mark indicating pin 1 for proper connection.

When connecting the cables the marked edge of the cable is
positioned up and to the front of the unit.

Connect the 50-conductor ribbon cable between J1 on the Winchester

drive unit and J1 on the 7950 board. Note that J1 on the Winchester
drive unit is a keyed connector.

Connect the 20-conductor ribbon cable between J2 on the Winchester

drive unit and J1 on the 7653 board. Note that J2 on the Winchester
drive unit is a keyed connector. |

Connect the 6-pin Mate N-Lok DC power connecctor J3 to the Winchester
drive power supply.

Counect the 3-pin AC power connector J4 to the Winchester drive unit.
Ingert and tighten the hold-down screw.

S

Figure 4-20. Replacing the Winchester Drive Unit
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4.12.1.11 Mailing the Shipping Card and Reporting Damage

A. Fill out the shipping card enclosed with each piece of equipment.
B. Ensure that the card is signed and mailed.

C. If damage is noted, promptly file a claim with the carrier involved.
D. Note the nature and extent of damage, and notify

WLI Distribution Center (Dept. #90)

Quality Assurance Dept.

Tewksbury, MA 01876.

E. If necessary, arrange for equipment replacement.
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4,12.2 Cabling

4.12.2.1 Inspecting the Hawk Ribbon Cables

Flat, 50-conductor, shielded ribbon cable connects the Master Processor with
the Hawk disk unit(s) in OIS 125A and 130A-E type systems. This cable is

shipped with the system in its own container. Inspect the cable before
further assembly.

A. Ensure that the proper cables have been received:
1. WLI #220-0236 for a system with only one Hawk disk unit.
2. WLI #220-0169-1 and WLI #220-0187-1 for a system with two Hawks.
Cable WLI #220-0169-1 connects the Master Processor to the system
disk unit; WLI #220-0187-1 "daisy chains" the optional Hawk.

-—= ——— NOTE
Verify the cables connecting the Master Processor by the
terminating PCAs: Cable 220-0236 with PCA 7680,

Cable 220-0169-1 with PCA 7481 (R1).
These cables are often unmarked and could become mixed.

B. Ensure that approximately 2 feet of cable (the Master Processor end) are
unshielded and unjacketed.

C. Ensure that approximately 2 inches of shield are exposed on each end of
the cable.

2 FEET (APPROX.)
UNJACKETED

7481 (R2)
2 FEET (APPROX.)
UNJACKETED

FOR IDENTIFICATION PURPOSE, NOT TO SCALE

Figure 4-21. Ribbon Cables
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4.12,2,2 Installing Master-Processor Cable Clamp

The ribbon cable connecting the Master Processor and Hawk disk unit is
copper clad for good shielding. To ensure proper contact, install the cable
clamp at the Master Processor as follows:

A. Remove the cable clamp from the Master-Processor rear panel and separate
the two halves of the clamp.

B. Insert the grounding clip (only) between the copper shield and the outer
jacket.,

C. Push the upper half of the clamp onto the cable; fully inserting the
grounding clip.

D. 1Install the lower half of the clamp in the same manner.

———————————————————————— CAUTION ~~=mm—mmmm——mm——— e m— e
Do not overtighten the screws which secure the two halves
of the clamp: doing so could damage the cable.

E. Assemble and secure the two halves of the clamp: tighten the two screws
evenly, ensuring that the copper shield remains in good contact with both
grounding clips.

CABLE CLAMP
UPPER HALF
/ RIBBON CABLE

CABLE CLAMP
LOWER HALF

MASTER-PROCESSOR

REAR PANEL \

GROUNDING CLIP

I

COPPER SHIELDING
OUTER JACKET

Figure 4-22. Installing Master-Processor Cable Clamp
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4.12.2.3 Connecting the Ribbon Cable to the Master Processor

‘ For OIS 125A and 130A-E type systems, the Hawk cable connectors 1 and 2 are
to be connected to the 7502-board (10 MEG/ FLOPPY CNTRL).

A. Insert the connectors (to the Master Processor) and about 2 feet of the
cable through the rear panel and into the Master Processor.

B. Reattach and secure the cable clamp to the rear panel.

C. Attach cable connectors 1 and 2 to connectors J1 and J2, respectively, on
the 7502-board. Tighten the securing screws.

MASTER PROCESSOR  CONNECTOR J1  CONNECTOR J2
REAR PANEL / 7502-BOARD
/

/ e
- //

X

.“/—A ’// g
i T
N
\n\

&

‘.
|
|

CABLE __—

CLAMP
(HIDDEN)

-
[ -
~1.C

ABOUT 2 FEET
OF RIBBON CABLE

’

Figure 4-23. Ribbon-Cable Connections
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4.12.2.4 Grounding the Ribbon Cable at the Hawk Disk Unit

For OIS 125A and 130A-E systems, the ribbon cable is also connected to the
Hawk disk unit. The connection is made at the rear of the unit. Before

making the connection, the shield on the ribbon cable must also be grounded to
this unit.

A. Tilt the top cover forward to access the I/0 board at the rear of the unit.

B. Feed the cable under the cable clamp, located just below the I/0 board.

C. Ensure that the bare shield is in contact with the clamp.

D. Tighten the screws evenly: ensuring good electrical contact between the
clamp and coppcr shield.

TOP COVER

1/0 BOARD

CABLE-CLAMP
SCREWS

SHIELD CABLE

CLAMP
RIBBON CABLE

Figure 4-24. Grounding the Ribbon Cable
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4,12.2.5 Connecting the Ribbon Cable to the Hawk Disk Unit

The connecting cables are plugged into the Winchester 1/0-board at the rear
of the Hawk unit. The '"daisy chain" connection (properly grounded at both
disk units) is also made at this I/0-board.

A. Plug the ribbon cable from the Master Processor into the upper (male)
connector on the Winchester 1/0 board. If there is only one HAWK in the
system configuration, this ribbon cable should include a terminator at its
connector (220-0236).

B. If a second HAWK is to be included in the system, plug the 'daisy chain'
ribbon cable (220-0187-1) into the lower (female) connector on the
Winchester I/0 board. The other end of the 'daisy chain' cable should
include a terminator and be connected to the upper (male) connector of the
'downstream'* HAWK.

C. Turn down the securing screws on the connector by an equal amount.

* Downstream HAWK is unit furthest from Master Processor in daisy chain.

WINCHESTER
1/0 BOARD

SECURING
SCREWS

RIBBON CABLE
FOR “DAISY CHAIN"

RIBBON CABLE
FROM MASTER PROCESSOR

Figure 4-25. Connecting the Hawk Disk Unit
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4.12,2.6 Setting the Winchester I/0-Board Switches (Hawk disk unit)

Switch-settings 1-4 on switches Sl and S2 determine the drive
identification; switch-setting 1 identifies drive number 1, and switch-setting
2 identifies drive number 2. The system drive will always be unit number 1;
an optional second drive will be unit number 2.

A. Select the disk unit which is to be the system disk.

B. Position switch-setting 1 on both S1 and S2 to ON.

C. Position switch-settings 2 ,3, and 4 on both S1 and S2 to OFF.

D. Position the remaining switch settings on the I/0 board to correspond with
the diagram below.

E. If applicable, select the optional disk unit.

B. Position switch-setting 2 on both S1 and S2 to ON.

C. Position switch-settings 1 ,3, and 4 on both S1 and S2 to OFF.

D. Position the remaining switch settings on the I/0 board to correspond with
the diagram below.

EL
s1 s2
5 1
a 9
o 8 o 3 UNIT NUMBER 8
o 2 ASSIGNMENT 7
6
ol ON OFF 5
o | g o ;
/ 3 UNIT NUMBER
2 ASSIGNMENT
7/
g Y 3
s3 ON OFF
% / [ Ta $s
% 5
7 3 :
| D 2
i ] ! :
, 5
7 % ON OFF - s4
8
Jigi - 2 ’
L:lls 1 s
L ON OFF i
3
WINCHESTER I/0 BOARD 2
[ INDICATES SWITCK DEPRESSED !
ON OFF

Figure 4-26. Winchester I/0-Board Switches (Hawk disk unit)
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4.12.2.7 Connecting the CRT Workstation to the Master Processor

Dual coaxial cables (up to 2000 feet) connect the CRT workstation (and other
devices) to the Master Processor.

A. Number the dual coaxial cables at both ends to aide correct device
numbering: Ty-wrap Ident Markers (WLI #605-1011) are suggested.

B. The CRT workstation closest to the Master Processor is to be connected at
I/0-channel number 1; thereby facilitating use of the Master Diagnostics
Monitor and the Password Displayer diskettes.

C. Connect the dual coaxial cable at the CRT workstation and at the I/0 ports
on the rear panel of the Master Processor.

——————————————————————————— NOTE -~------ ---

When installing a system, ensure good coaxial cabling:

1. Connect all cables to the Master Processor.

2. Verify that the resistance between the connector bodies
is less than 0.0 + .005 ohms.

3. Verify that all cables meet a pull test of 35 1lbs.

. Power-on the Master Processor.

. Verify the following voltage measurements from center

conductor to connector body.

TNC: +3.0 Vdc, or greater
BNC: +0.1 Vdc, approximately.

wv &

COAXIAL CABLE
CONNECTION
NUMBER 1

CRT WORKSTATION

DUAL COAXIAL

CRT WORKSTATION CABLE
CONNECTION

Figure 4-27. Connecting the CRT Workstation
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4.12.3 Initial Checks and Adjustments for the Master Processor

4.12.3.1 Checking the Board E-Revision Levels

The E-revision level is noted on a sticker affixed to the non-component
side of each board. Note that occasionally the E-revision level is only
scratched into the board in the square where the sticker should be affixed.

A. Remove the PCA retainers.
B. Remove the PCAs by pulling up on the board handles.
B. Verify that the hoard E~revision levels are at or above those listed in

Table 4-3.
TABLE 4-3 E-REVISION LEVELS
BOARD REVISION BOARD REVISION
7501-D CPU & MEMORY 3 7950 WINCH. "A'" CNTRLLR 3
7502 10 MEG/FLOPPY CNTRLLR 4 7653-A WINCH. '"B" CNTRLLR 11
7503 DATA LINK CNTRLLR 9 7887 REGULATOR 7
7504 DATA BUFFER 1 7649 MOTHERBOARD 0

BOARD HANDLES
SCREWS

i PCB
INON-COMPONENT SIDE

(

1

- o - 1
| N .

A
_

iy
E-REVISION LEVEL

-

Figure 4-28. E-Revision Levels
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Internal switches comprise the voltage-selector switch and those on the

CPU/MEM and 7653 boards.

A. Verify that the voltage-selector switch has been set correctly.

(See paragraph 4.12.1.4)

B. Position all diagnostic switches OFF (toward component side of board).
C. On the CPU/MEM board, position all switches of DIP switch SW1 to OFF.
D. On the CPU/MEM board, configure DIP switch SW2 as follows:

switch 1

switch 3

switches

2,4,5,6,7,8

ON for OIS 125A,
OFF otherwise

ON if BASIC selected,
OFF otherwise

All OFF

E. On the 7653 board, configure the DIP switch as shown in Figure 4-30.

8 = ACTUAL SWITCH POSITION

‘I’ —cCHN| | ==
1 1Cm
2 2m)

k] 3
'y am] am)
Sm) S
emm ) ;] =]
T w3
s s
125A 125A BASIC
PURCHASED
I —onN I —oOonN|
13 1-:1N
28] 2m)
k] =] 3ICmm
4] AN
SE SE)
(] == ;] ]
7m0 7EE)
sm) s
105,115, AND BASIC PURCHASED

130-TYPE SYSTEMS !05.115,AND
130-TYPE SYSTEMS

Sw2—

RESTART PUSHBUTTON
DIAGNOSTIC SWITCHES DS4-DS1
DIAGNOSTIC PUSHBUTTON
DIAGNOSTIC LEDs DL7-DL4

DIAGNOSTIC LEDs DL3-DLO

SwWi1

Figure 4-29. CPU/MEM Board Switch Configurations
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| BN

Figure 4-30. Switch Configurations for Winchester "B" Controller Board
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4.12.3.3 Adjusting Voltages on the CPU/MEM Board

The measurement test points are located on the CPU/MEMORY Board. The
adjusting potentiometers are on the 7887-board (Regulator).

------------------------ CAUTION ==mmmmmmmmmmmem e e e e
Avoid touching bare leads and causing a sort circuit: very
little clearance is provided for these adjustments. Use

the small slotted screwdriver with insulated shaft (WL
#726-9406) for these voltage adjustments.

All PCAs must be inserted and the system drive connected
and powered-on for these adjustments

A. Use a DVM (Digital Voltmeter) for all voltage measurements.
B. Position the power switch to 1 (ON).

C. Measure the DC voltages at the tes points on the CPU/MEM board, using GND
as reference.

D. If necessary, adjust the potentiometers on the 7887-board to bring the DC
voltages within limits (Table 4-4).

E. The -12 volts cannot be adjusted: replace the 7887-board (Regulator) if
this voltage is less than -15.0 Vdc or greater than -9.0 Vdc.

TABLE 4-4 DC VOLTAGE ADJUSTMENTS

Test Point Limits(VDC) Adjustment Test Point Limits(VDC) Adjustment
+24 +23.5 +24.5 pot. -5 -4.9 -5.1 pot.
~-12 -15.0 -9.0 none +5V, +4.9 +5.1 pot. *%¥
+12 +11.75 +12.25 pot. +5V, +4.9 +5.1

SIDE VIEW
7887-BOARD

VOLTAGE
ADJUSTMENTS
(HIDDEN)

+24V [+12v | +8V4 GND

A2V SV 48V, VOLTAGE = SWITCH

‘ TEST POINTS

Figure 4-31. Voltage Adjustments
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4.12.3.4 Testing the Diagnostic LEDs ‘

A. Press and hold the Diagnostic Pushbutton on the CPU/MEM board.

B. While continuing to press the Diagnostic Pushbutton, press then release
RESET on the front panel of the Master Processor.

C. Pressing both pushbuttons in this sequence lights all diagnostic LEDs,
both on the CPU/MEM board and on the Front Panel.

D. Replace the CPU/MEM board and/or the front panel on which any LED fails to
light.

DIAGNOSTIC
PUSHBUTTON

DIAGNOSTIC
LEDs

7501-D BOARD

FRONT PANEL -
P .

POWER LED FRONT-PANEL LEDs

Figure 4-32. Testing the Diagnostic LEDs
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4.12.3.5 Aligning the Diskette Drive Unit

The diskette-drive alignment procedures for 140 class systems are set forth
in WPNL No. 21, Shugart SA901 Diskette Drive Head Alignnment Procedure,
(729-0113).

In lieu of this alignment procedure, at least verify that the diskette drive
is properly aligned. A suggested procedure follows:

A. Secure a known good diskette.
B. Access Word Processing.
C. Access Utilities.

D. Select and execute Duplicate Disk.

E. Verify that the diskette was read for duplication without error, or any
re-tries.

F. If any re-tries, or errors, were noted, replace the diskette drive.

4-43




5105

4.12

.3.6 Replacing the Top Cover

The top cover slides onto the Master Processor and is secured by eight
Phillips screws; three at each side and two at the rear.

A.

BO
c.

DI

Set the top cover over the front of the Master Processor and slide fully

to the rear.

Insert and start the two Phillips screws at the rear panel: do not tighten.
Insert and start the six Phillips screws (thr_e each side) at the sides of

the top cover.
Tighten all screws.

PHILLIPS SCREWS

TOP COVER

REAR PANEL

PHILLIPS
SCREWS

Figure 4-33. Top-Cover Replacement
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CHAPTER 5

PREVENTIVE AND CORRECTIVE MAINTENANCE

5.1 GENERAL

This chapter contains a preventive maintenance schedule along with
required materials and detailed maintenance procedures for the OIS
105/115/1254/130A-E Master Unit. Proper and timely implementation of the

information contained in this chapter is necessary to ensure maximum operating
efficiency of these systems.

Preventive maintenance procedures for the Hawk disk drive and CRT
workstations do not fall within the scope of this manual. PM schedules and

procedures for these peripheral devices may be found in the following
documents:

A. HAWK DRIVE: PM schedules and procedures for the HAWK drive are
found in section 4 of the Wang/CDC HAWK Disk Drive Manual (729-0181).

B.  CRT/WORKSTATION: (5536-2,-3,-4) For information on maintenance
procedures for the CRT workstation consult section 5 of Model 5536
Series Workstarion PMM (729-0522A).

This chapter also provides the information necessary to remove and replace
OIS 105/115/125A/130A~E parts and assemblies. 1In general, most parts and

assemblies are accessed with the top cover of the Master Processor removed.

Thus, the top cover removal/replacement procedure is prcvided first and is
referenced by most of the following repair procedures.

5.2 PREVENTIVE MAINTENANCE

5.2.1 Materials Required

Materials required to p~rform a thorough and efficient job of preventive
maintenance on OIS Systems include:

1. Cleaning agents for use on the system cabinetry and special cleaning
agents for use on heads, contacts, etc.

2. Dusting tools and aids such as assorted brushes, swabs, a vacuum, and
aerosol can filled with compressed air.

Materials for cleaning electrical contacts.
Touchup paints.

CE tool kit.
Oscilloscope.
Diagnostics -- OIS 140-Class Power Up (PROM) (702-0042)
0IS 140 Extended Memory Power Up (PROM) (702-0123)
SYSEX15 (702-0127)
OIS 140-Class Master Monitor (702-0057)
0IS Online Device Monitor (702-0174)
OIS Online Printer Part I (702-0176)
0IS Online Printer Part II (702-0149)

- .
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Manuals -- 0IS 105/115/125A/130A-E Systems PMM (729-0886A),
Wang/CDC HAWK Disk Drive Manual (729-0181),
CDC Hawk Field Maintenance Manual (729-0884)
Word Processing Newsletter No. 81 (729-0522)

PM Schedules for the Master Processor

ACTION / FREQUENCY WEEKLY 6 MONTHS 12 MONTHS SECTION

Equipment operational check (IPL) X
Clean exterior

Clean interior

Inspect

Align/Adjust

Diagnostic check

Clean contacts and connectors

i

Apply ECN's

X

X

Replace parts X
X

Repair scratches and blemishes

5.2.3 Detailed Procedures

5.2.3.1

Equipment Operational Check

It is recommended that the customer perform an equipment operational test
at least once weekly. This test constitutes running the Power-Up Diagnostic
and checking the front panel Diagnostic LEDs for possible error codes. The
test takes approximately 15 seconds to complete and is activated when the
customer re-IPL's the system.

5.2.3.2 Cleaning

A. Exterior:
1. Remove excess dust and debris from exterior with cloth and vacuum.
2. Apply general cleaning agent to soft cloth or towel and wipe case

clean.

B. Interior:
1. Remove top cover, dust, then vacnum dust and debris from interior.
2. Clean fan blades with cloth and cleaning agent.

c. Contacts and Connectors:

1. Remove all PCB assemblies and clean contacts if necessary, also
brush and vacuum dust accumulated on PCBs.
2. Clean PCB and I/0 cable connectors.
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D. Shugart Floppy:
l. Using brush and vacuum cleaner, remove dust and debris from drive.
2. Inspect the head load pad and head for dirt and/or damage. The
head should be cleaned if it has an oxide build-up that is

visible to the naked eye. Cleaning methods and materials other

than those listed can permanently damage the head and should be
avoided.

a. Lightly dampen a piece of clean, lintless tissue with
isopropyl alcohol (use sparingly).

b. Lift the load arm off the head, being careful not to touch
the load button (see Fig. 5-1). Note: Do not bend back the
head load arm more than 90°.

Cc. Gently wipe the head with the moistened portion of the
tissue.

d. After the alcohol has evaporated, gently polish the head
with a clean, dry piece of lintless tissue.

e. Carefully lower the load arm onto the head. DO NOT let it
snap back.

5.2.3.3 Inspection
A, Inspect for loose, missing, or damaged parts.
1. Replace, if part on hand.
2. Order for next PM, or call.
B. Check PCB E-Rev, and PROM Rev levels.
1. Update, if parts available.
2. Order parts for update on next PM, or call.
C. Check PCB and I/0 cable security.
D. Clean and check fan operation.
E. Inspect covers for scratches or blemishes.
F. Check. controller address switch setting for correctness.
G. Inspect the Shugart floppy disk drive as follows:

1.

2.

Check for and correct any loose connections.
Check for excessive noise from spindle or head movement motors.
Inspect drive belt for worn, frayed, or weak spots.

NOTE: Hands and fingers should be clean, free of oil and
grease when handling drive.

Check spindle lock nut for tightness. Do not take apart spindle
and lubricate it.
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5.2.3.4 Alignments/Adjustments

A. Mechanical: None required.

B. Voltage:
Adjust voltages per section 4.12.3.3 and Figure 4-31, using test
points located on CPU/MEM board and adjusting potentiometers located
on the Power Supply Regulator board.
————————————————————————————— CAUTION===mmmmmmmmmmm === m o m e
Avoid touching bare leads and causing a short circuit: very little
clearance is provided for these adjustments. If possible, insulate
the shank of the adjusting screwdriver or use an insulated alignment
tool. All PCBs must be inserted and the system drive connected for
these adjustments.

c. Shugart Floppy:

Check and/or replace worn read/write head load pad buttons to prevent
excessive wear on the diskette (see Fig. 5-1).

1. To remove the button, hold the load arm out away from the
head (not more than 90°), squeeze the locking tabs
together with a pair of needle-nosed pliers and press
forward.

2. To install the button, press the button into the head load
arm and it will snap into place.

3. Check integrity of floppy door and door locking mechanism.
Adjust as necessary.

DISKETTE (FLOPPY)
DRIVE UNIT

HEAD PAD
BUTTON

Figure 5-1. Checking/Replacing the Diskette Drive Head Pad
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5.3 CORRECTIVE MAINTAINENCE

This section provides the information necessary to remove and replace OIS
105/115/125A/130A-E parts and assemblies. In general, most parts and
assemblies are accessed with the top cover of the Master Processor removed.
Thus, the top cover removal/replacement procedure is provided first and is
referenced by most of the following repair procedures.

5.3.1 Table of Field-Replaceable Items

TABLE 5-1. FIELD~REPLACEABLE JTEMS

ITEM PART NUMBER
Floppy Diskette Drive w/Door Lock (60Hz) 278-4003-M
Floppy Diskette Drive w/Door Lock (50Hz) 278-4003~1M*
Shugart (4Mb) Fixed Disk Drive (60Hz) 278-4013
Shugart (4Mb) Fixed Disk Drive (50Hz) 278-4013-1%
Shugart (8Mb) Fixed Disk Drive (60Hz) 278-4014
Shugart (8Mb) Fixed Disk Drive (50Hz) 278-4014-1%
Quantum (16Mb) Fixed Disk Drive (60Hz) 278-4024
‘ Quantum (16Mb) Fixed Disk Drive (50Hz) 278-4024-1%
Quantum (32Mb) Fixed Disk Drive (60Hz) 278-4025
Quantum (32Mb) Fixed Disk Drive (50Hz) 278-4025-1%
Load Button Kit 726-1005
Floppy Diskette Cable 220-3011
Floppy Door Lock kit 725-0053-93
' PCA 25006 726-1009
PCA OIS CPU Memory 210-7501-D
PCA OIS 10 Meg/Flopppy Controller 210-7502
PCA OIS Data Link Coutroller 210-7503
PCA OIS Data Buffer 210-7504-A
PCA OIS Winchester '"B" Controller 210-7653-A
PCA OIS Winchester "A" Controller 210-7950
PCA Regulator 210-7887
PCA OIS 128K Extended Memory (Mother/Daughter) 212-3025
Cable 10 Mg Daisy Chain Drive 1 (OIS 1254/130A-E) 220-0169-1
Cable 10 Mg Daisy Chain Drive 2 (OIS 125A/130A-E) 220-0187-1
Cable 10 Mez (OIS 125A/130A-E} 220-0236
Motherboard Assembly 270-0456
Front Parel Assembly 270-0608
Transformer Assembly 60Hz 270-0619
Transformer Assembly 50Hz 270-0619-1%
Main Chassis Assembly 60Hz 279-0373
Main Chassis Assembly 50Hz 279-0373-1%*
Power Box Assembly 279-0374
Serial Connector Plate Assembly 279-0397
Fuse 3 Amp 360~1031-SB*
Fuse 5 Amp 360-1051-SB
Fan Muffin 400-1003

* International Only.
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5.3.2 Remove/Replace Procedures for the Master Processor

5.3.2.1 Removing/Replacing the Top Cover

ITEM: Top Cover Weldment WLI #: 458-0855

To remove:

Eight Phillips screws secure the top cover of the Master Unit: three at each
side and two at the rear.

A. Remove the two Phillips screws at the rear of the unit.
B. Remove the three Phillips screws at each side of the unit.
C. Slide the cover forward and lift off.

To replace:

The top cover slides onto the Master Processor and is secured by eight
Phillips screws: three at each side and two at the rear.

A. Set the top cover over the front of the Master Processor and slide fully
to the rear.

B. Insert and start the two Phillips screws at the rear panel: do not
tighten.

C. Insert and start the six Phillips screws (three each side) at the sides
of the top cover.

D. Tighten all screws.

TOP COVER PHILLIPS SCREWS

— /

Z{:/’;VX// REAR PANEL

PHILLIPS
SCREWS

Figure 5-2. Top-Cover Removal
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5.3.2.2 Removing the Floppy Diskette Drive

The diskette drive unit is mounted on a base plate whose guides fit into
corresponding slots in the Master Processor bottom pan. The entire unit is
secured by a "captured" hold-down screw.

To remove:

A. Slide the Floppy Diskette Cable out of its retainer.

B. Disengage the '"captured" hold-down screw.

C. Slide the diskette drive halfway out by firmly grasping the front of the
unit and pulling out and up.

D. Disconnect the power cord and the Floppy Diskette Cable at the rear of
the diskette-drive unit.

E. Pull the diskette drive clear of the Master Processor.

POWER CORD

Al

HOLD-DOWN SCREW

RIBBON CABLE -

PULL OUT.
< & UP

DISKETTE = . ' ' RIBBON-CABLE °
DRIVE 5 . - RETAINER
UNIT - S : '

Figure 5-3. Removing the Diskette-Drive Unit
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5.3.2.3 Replacing the Floppy Diskette Drive

ITEM: Flopoy Diskette Drive WLI #: 278-4003-M

The diskette drive unit is mounted on a base plate whose guides fit into
corresponding slots in the Master Processor bottom pan. The entire unit is
secured by a 'captured" hold-down screw.

To replace:

A. Slide the unit part way onto the bottom pan such that the base-plate
guides engage the corresponding slots.

———————————————————————— CAUTION =~====m=mmmmmmmmmmmm e e
Connect the floppy diskette cable such that the cable-
connection end of the connector is at the top.

B. Connect the power cord and Floppy Diskette Cable at the rear of the
diskette~drive unit.

C. Firmly push the unit into the slots until the hold-down screw and
threaded hole are aligned. (The unit may be positioned by aligning the
bracket and casting "shoulder" with the finger and thumb.)

D. Tighten the "captured" hold-down screw.

E. 1Insert the Floppy Diskette Cable into its retainer.

4

ALIGNING HOLD-DOWN SCREW .

o & THREADED HOLE
‘RIBBON-CABLE 1-O RIBBON '

RETAINER CABLE

|

‘DISKETTE DRIVE

! " | . \
UNIT : cHA§ﬁ$. BASE PLATE ' 'POWER CORD
N . ' SLOTS' i
' (HIDDEN UNDER BASE PLATE)

Figure 5-4. Replacing the Diskette-Drive Unit
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5.3.2.4 Removing/Replacing the Diskette-Drive Baseplate

——————————————————————————— NOTE =-=mmmmmmmmmmmm e mm e
When removing a diskette drive unit that is to be replaced,

remove the baseplate and install it on the replacement unit.

Three Phillips screws mount the baseplate to the drive unit.

To remove:

A. Turn the diskette drive unit on its side.
B. Remove the three baseplate mounting screws.
c.

Lift the baseplate from the drive unit.

To replace:

A. TFit the baseplate to the diskette drive unit.
B. Insert and tighten the three baseplate mounting screws.
C.

Ensure that the screws securing the slides are tight.

,. a9y

BASE PLATE
MOUNTING SCREWS

DI

BASE PLATE

Figure 5-5. Removing/Replacing the Diskette-Drive Baseplate




The headpad is cemented to the head load button, which in turn, fits onto
the head load arm. The headpad is replaced by replacing the head load button.
Removing and replacing the headpad does not require that the diskette drive
unit be removed from the Master Processor.

To remove:

———————————————————————— CAUTION —====m=mmmmmm == mmmmm e
Do not twist the head load arm or raise the arm too far.

A. Raise the head load arm (no more than 90°) to access the head load
button.

B. Remove the button: squeeze the prongs of the button together and push
through the hole in the arm.
C. Discard the button.

To replace:

A. Prior to inserting the new head load button, ensure that its headpad is
securely fastened. If not, replace the head load button.

Raise the head load arm to access the mounting hole in the head load arm.
Insert the new head load button into the head load arm.

C. Carefully lower the arm.

[e=v=]

DISKETTE (FLOPPY)
DRIVE UNIT

[

:@
17
S

HEAD LOAD
ARM

HEAD PAD /O'?

HEAD PAD
BUTTON

Figure 5-6. Removing/Replacing the Diskette-Drive Headpad
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5.3.2.6 Removing/Replacing the Floppy Diskette Cable

To remove:

. Slip cable from the hold-down clip on the diskette drive unit.

. Partially remove diskette drive unit from Master Processor.

. Disconnect Floppy Diskette Cable from the back of the drive unit.
. Disconnect Floppy Diskette Cable from its motherboard connector.

oOw >

To replace:

The diskette drive unit must be at least partially removed in order to
seat its ribbon-cable connector on the motherboard.

A. Firmly seat the Floppy Diskette cable connector on the motherboard.
Align pin 1 (marked edge of cable to front of unit).

B. Roeute the cable over the top of the U-chassis and the Hold~down/
Protection Bracket.

———————————————————————— CAUTION === e e
Connect the floppy diskettz cable to the drive such that
the cable-connection end of the connector is at the top.

C. Connect the cable to the rear of the diskette drive unit.
D. Replace the diskette drive unit and insert the cable into its retainer.

DISKETTE (FLOPPY)
CABLE

DISKETTE (FLOPPY)
DRIVE UNIT

CABLE
CONNECTOR
AT MOTHERBOARD

Figure 5-7. Removing/Replacing the Floppy Diskette Cable
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5.3.2.7 Upgrading the Diskette Drive Door Lock

Perform the following steps to convert a 928 Diskette Drive (WL# 278-4003)
to a 0IS-140 class Diskette Drive (WL# 278-4003-M). Note: This procedure is
neccessary only if the 278-4003-M diskette drive is not available.

A. Remove the Diskette Drive Assembly from the Master Processor chassis.

B. Remove the (Wang) Faceplate Cover Assembly from the Diskette Drive
Assembly. (Fastened by five Phillips screws.)

C. With the drive assembly door latched, remove and save the door handle
and its hardware for step H. (Attached with two Allen screws.)

D. Remove the (Shugart) Functional Faceplate Assembly "A" from the drive
chassis. (Save the four one-quarter inch hex screws for step G.)

E. Remove and discard the original push bar "B" from the (Shugart)
Functional Faceplate Assembly. Save the hardware.

F. Attach the new Door Lock Latch Assembly "c'" and LED push bar '"B' onto
the (Shugart) Functional Faceplate Assembly "A". Spring Plate "p"
secures "C". Shock Pad "E" cushions door action.

G. Re-attach the (Shugart) Functional Faceplate Assembly onto the drive
chassis. Use the hardware removed in step D.

H. Re-attach the door handle to the Diskette Drive Assembly using the Allen
screws removed in step C.

I. Re-attach the (Wang) Faceplate Cover Assembly using the hardware removed
in step B.

J. Check the cartridge guide adjustment using the cartridge guide tool.

K. Proceed to the Door Lock PCA Upgrade procedure. (7.3.7)

Figure 5-8. Diskette Drive Door Lock Assembly
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5.3.2.8 Upgrading the Diskette Drive PCA

ITEM: PCA 25006 WLI #: 726-1009

Perform the following steps to upgrade the 928 series Diskette Drive
printed circuit assembly (PCA 25006) after the 0IS-140 class Diskette Drive
Door Lock Upgrade procedure has been performed. Note: This procedure is
neccessary only if the 278-4003-M diskette drive 1is not available.

A. Cut the circuit etch between U3E and pin 7 of U3F.

B. Solder a jumper wire between PCA point "B" and pin 7 of U3F.

C. Remove and save the '"push-on' pin at pin 3 of J6.

D. 1Insert and solder the pin saved from the previous step into the
feed-thru hole at point 'D'" near circuit board pin 8.

E. Plug the red wire from the new door lock assembly onto the new push-on
pin installed at point 'D".

F. Plug the 2-wire drive/board connector from the new door lock assembly
onto pins 1 and 2 of J6. (Black wire to pin 1.)

CUTTHIS .
ETCH LINE

JUMPER
WIRE

POINT B

|

Figure 5-9. 928 Door Lock PCA Upgrade
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5.3.2.9 Removing the PCAs

ITEM WLI #
PCA OIS CPU Memory 210-7501-D
PCA OIS 10 Meg/Floppy Controller 210-7502
PCA OIS Data Link Controller 210-7503
PCA OIS Data Buffer 210-7504-A
PCA OIS Winchester "B'" Controller 210-7653-A
PCA OIS Winchester "A" Controller 210-7950

These six PCAs are secured by two board retainers. These board retainers
are held in place by a single Phillips screw and a tab.

To remove:

A. Disconnect a.c. power.
B. Remove the top cover.

| C. Remove the two board retainers. (These are each secured by a Philiips
screw and a tab.)

D. Remove the PCAs by pulling up on the board handles.

| 7 SCREWS

BOARD
RETAINERS
BOARD _
HANDLES ~
|
- PCA

| ' Figure 5-10. Removing the PCAs
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5.3.2.10 Replacing the PCAs

The six PCAs (7501-D, 7502, 7503, 7504, 7653, and 7950) are secured by two
board retainers. These board retainers are held in place by a single Phillips
screw and a tab. The PCA faceplates should not fit snugly against the board
racks: the clearance should allow 0.01l5 inches between the faceplate and the
rack. (Note that a matchbook cover is approximately 0.015 inches thick.)

The retainers should fit just tightly enough to deform the RF gasket.

To replace:

A. Fit each PCA into the board connectors on the motherboard, respectively
as shown in Figure 5-11. (The board connectors on the motherboard are
provided with card-guides to ease insertion, and card-keys to center the
boards.)

B. Seat the boards by pushing down fimly on the board handles.

C. Verify the adjustment of the racks; allow 0.015 inches between the PCA
faceplate and the rack.

D. Adjust the racks if necessary. (See paragraph 5.3.3.1)

E. Replace the board retainers and verify their adjustment; the RF gasket
should be snug but only slightly deformed.

F. Adjust the retainers if necessary. (See paragraph 5.3.3.1)

F. Tighten all screws.

Y= - ~~-«—7scnsws
/ N ¥
- RF GASKET
... BOARD
BOARD RETAINERS
HANDLES
7504 DATA BUFFER RF GASKET
7503 DATA LINK CONTROLLER
SPARE SLOT
SPARE SLOT pCA
7502 10 MEG/FLOPPY CONTROLLER
7501 CPU MEMORY
SPARE SLOT FOR TC, \\
RETAINER
TAB
FACE PLATE

P

/

/ 7’
\\\\\ﬁf/, CLEARANCE

Figure 5-11. Replacing the PCAs
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5.3.2.11 Removing/Replacing the Regulator PCA

ITEM: PCA Regulator WLI #: 210-7887

The regulator PCA is held in place by two snap~lock fasteners which fit into
holes in the U-chassis. Black plastic knobs (see Figure 5-12) fit into the
snap-lock fasteners and exert a spreading force to lock the board in place.
Pulling out the knobs unlocks the snap-lock fasteners and the board can be
unsnapped from the U-chassis and removed.

To remove:

A. Disconnect a.c. power.

B. Remove the top cover.

C. Pull out the two black plastic knobs.

D. Gently pull the board away from the U-chassis to unsnap the fasteners.
E. Lift the board up and out of the connectors on the motherboard.

To replace:

A. Fully insert the board into the connectors on the motherboard.

B. With the snap-fasteners unlocked, push the board against the U-chassis
until the snap-fasteners are inserted.

C. Push the black plastic knobs in to lock the fasteners.

" SNAP-LOCK
". FASTENERS

REGULATOR

Figure 5-12. Removing/Replacing the Regulator PCA
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| 5.3.2.12 Removing the Transformer Assembly
ITEM: Transformer Assembly 60Hz WLI #: 270-0619
Transformer Assembly 50Hz WLI #: 270-0619-1
To remove:

A. Disconnect a.c. power.

B. Remove the top cover.

C. Remove all PCAs (including the Regulator PCA).

D. Remove the floppy diskette drive.

E. Disconnect the Transformer Assembly a.c. power cord (twisted pair) at
the a.c. terminal strip (see Figure 5-13).

F. Disconnect the two Transformer Assembly connectors at the motherboard.

G. Disconnect the four orange and two violet leads of the Transformer
Assembly wiring harness at the heat sink.

H. Disconnect the dark violet and two blue (connected) leads from the Heat
Sink Assembly wiring harness at the positive posts on the Transformer
Assembly capacitors.

I. If necessary, snip the cable ties and separate the wiring harnesses.

J. Remove all screws which secure the Transformer Assembly chassis:

a. the two lower screws for the power box
b. two flat head screws at the top edge of the U-chassis
c. four screws on the inside face of the U-chassis.
K. Taking care not to snag the cabling, slide the transformer assembly out

‘ of the Master Processor.
T0
PWR SW
X 10DISKETTE
AC TERMINAL
STRIP
FLATHEAD
SCREWS
ORANGE BIK BLK
LEADS  vIOLET POWER CORD
LEAD TOFAN (TWISTED
HEAT SINK / PAIR)
| POWERBOX &

1/ /[SCREWS DARK

VIOLET
LEAD

CAPACITOR
— POSITIVE

POSTS
DARK/ BLUE
VIOLET LEAD
U-CHASSIS

TRANSFORMER

HEAT SINK ASSEMBLY
WIRING IRIN
HARNESS HARNESS MOTHERBOARD

CONNECTORS

Figure 5-13. Removing the Transformer Assembly
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5.3.2.13 Replacing the Transformer Assembly

ITEM: Transformer Assembly 60Hz WLI #: 270-0619
Transformer Assembly S50Hz WLI #: 270-0619-1

To replace:

A. Carefully feed the (two) Transformer Assembly connectors through the
U-chassis cutout while positioning the Transformer Assembly onto the lip
of the U-chassis support shelf.

B. Align the screw holes and insert the four screws at the side of the

U-chassis, the two flat head screws at the top edge of the U-chassis,
and the two lower screws for the power box. )

C. Tighten all eight screws.

D. Connect the Heat Sink wiring harness to the positive posts of the
Transformer Assembly capacitors (one dark violet and two connected blue
leads; see Figure 5-14).

E. Connect the Transformer Assembly wiring harness to the Heat Sink
Assembly (four orange and two violet leads; see Figure 5-14).

F. Attach the two Transformer Assembly connectors to the motherboard.

G. Connect the Transformer Assembly power leads to the a.c. terminal strip.

(See Figure 5-14.)

H. Replace the diskette drive and connect the diskette cable.

I. Replace the PCAs (including the Regulator PCA).
J. Replace the top cover.

L

B yooiskerTe
LU

FLATHEAD
SCREWS

ORANGE
EADS POWER CORD

‘ (TWISTED

HEAT SINK / PAIR)
POWERBOX

BLUE " SCREWS ¥  DpaRK
1// [ VIOLET
. “  _LEAD

CAPACITOR

> POSITIVE
POSTS
DARK BLUE
VIOLET LEAD

U-CHASSIS \
TRANSFORMER
WIRING
HARNESS HARNESS MOTHERBOARD
CONNECTORS

Figure 5-14. Replacing the Transformer Assembly
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. 5.3.2.14 Removing/Replacing the Front Panel

To remove:

Disconnect a.c. power.

Remove the top cover.

Remove the diskette drive.

Remove the four Phillips screws, two on each side, securing the front
panel to the U-chassis.

Disconnect the ribbon-cable from the wotherboard (connector J4).
Disconnect the Faston connectors from the rear of the POWER switch.
G. The front panel may now be lifted out.

OO w >

oo

To replace:

————————————————————————— CAUTION === mmmmmmm e
Connect the power leads to the rear of the POWER switch as
follows: a. the two black leads to the leftmost connectors
b. the two white leads to the rightmost connectors.
Align pin 1 on connector J4 and pin 1 of the ribbon cable.

Reverse the above procedure.

/ U-CHASSIS
RIBBON CABLE SCREWS
10}

FASTON
CONNECTORS
\ POWER
S —— SWITCH

PO
z

N\

PHILLIPS
SCREWS

FRONT PANEL

Figure 5-15. Removing/Replacing the Front Panel
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5.3.2.,15 Removing the Motherboard

Motherboard WLI #: 270-0456

ITEM:

To remove:

Disconnect

Remove
Remove
Remove
Remove
Remove

the
the
the
the
the

Disconnect
Disconnect
Disconnect
Unscrew the two Hold-down/Protection brackets from the U-chassis.

Remove the three rear-panel screws securing the bottom pan to the rear

panel.

a.c. power.

top cover.

four PCAs.

regulator PCA.

floppy diskette drive.

front panel.

the floppy diskette cable (at the motherboard).

the two Transformer Assembly connectors at the motherboard.
the four Heat Sink Assembly connectors at the motherboard.

Slide the U-chassis and remaining assemblies towards the rear to clear
the U-chassis locking guides and remove the bottom pan.

Remove the seven pairs of screws under the U-chassis to release the
motherboard. Lift the front of the motherboard and pull out.

REAR PANEL
SCREWS

—T
=

O

BRACKET

TRANSFORMER
ASSEMBLY
CONNECTORS

LOCKING GUIDES
(HIDDEN)

MOTHERBOARD

FLAT HEAD ASSEMBLY

. SGREWS
© > (7PAIRS)

SLOTS FOR
LOCKING GUIDES

HOLD DOWN/PROTECTION

BRACKETS

Figure 5-16. Removing the Motherboard Assembly
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5.3.2.16 Replacing the Motherboard

ITEM: Motherboard WLI #: 270-0456

T e o e e e e e e e e e e e e e e e et e e e e e e e e e e e e e o e e e e e e

To replace:

A,

B.

mE oo

(2]

I.
J.
K.
L.
M.

Carefully insert the motherboard into the Master Processor U-chassis and
align the screw holes.

Start the 14 Phillips screws which secure the motherboard to the
U-chassis.
------------------------ L (0 e ——

Do not overtighten the securing screws; doing so may crack
the motherboard.

—-_-__..—_..__.-—-._..__—___..—_-—_———-..__-——.__.._...-.__.-.-—_....___._..._..__..._

Tighten the 14 Phillips screws.

Slide the U-chassis onto the bottom pan to engage the locking guides.
Connect the bottom pan to the rear panel with three screws.

Reconnect the Hold-down/Protection brackets to the U-chassis.

Connect all electrical connections (six) from the Heat Sink and
Transformer assemblies.

Connect the floppy diskette cable at the motherboard; ensuring that the
marked edge of the cable is to the front.

Replace the Front Panel Assembly.

Replace the floppy diskette drive.

Replace the regulator PCA.

Replace the four PCAs.

Replace the top cover.

BRACKET
SCREWS U-CHASSIS

, TRANSFORMER
v , ASSEMBLY
REAR PANEL || _ CONNECTORS

MOTHERBOARD
REAR PANEL

SCREWS 4 FLAT HEAD ASSEMBLY
e BGREW.

7 PAIRS

BOTTOM
PAN

SLOTS FOR
LOCKING GUIDES
HOLD DOWN/PROTECTION

BRACKETS

Figure 5-17. Replacing the Motherboard Assembly
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5.3.2.17 Removing/Replacing the Power Box Assembly

- o e = o e S e S
= - - e 0 . S S s S S B S e S B e S S P S e S T e e S i S O P e " 0 T Oy e o et S s

To remove:

A. Disconnect a.c. power.

B. Remove the top cover.

C. Remove the four screws on the back panel that secure the Power Box
Assembly and the Power Box Cover.

D. Remove the Power Box Assembly through the cutout in the rear panel.

E. Disconnect the Power Switch Cable "Faston' terminals at the Power Box.

To replace:

———————————————————————— CAUTION ~=——~——memmmm e m——m
Connect the white lead to the outer terminal of the Power
Box. (See Figure 5-18.)

A. Attach the Power Switch Cable "Faston'" terminals to the Power Box

Assembly terminals.
B. Insert the Power Box Assembly through the rear-panel cutout.

D. Align the Power Box Assembly, the Power Box Cover, and the four rear-
panel screw holes.
E. Start the four screws for the Power Box.

F. Tighten the four screws.
G. Replace the top cover.

‘//////REARPANEL

WHITE LEAD

cofiEEYdrs

PHILLIPS
SCREWS

POWER SWITCH
CABLE
POWER BOX
COVER
Figure 5-18. Removing/Replacing the Power Box Assembly
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. 5.3.2.18 Removing/Replacing the Serial Connector Plate Assembly
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To remove:

A. Disconnect the dual coaxial cables from the serial connector plate(s).

B. Disconnect the ribbon cable(s) from the 7504-board.

C. Remove the four Phillips screws that secure the serial c¢onnector plate
to the back panel (two at the top and two at the bottom).

D. Remove the serial connector plate.

To replace;

A. Insert the serial connector plate and align the screw holes.

B. Start all four Phillips screws (two at the top and two at the bottom).

C. Tighten all screws.

D. Connect the ribbon cable(s) to the 7504-board: connect I/O ports 1-8
(closest to the fan) to connector J1; ports 9-16 to connector J2.

E. Connect the dual coaxial cables to the serial connector plate.

‘ RIBBON

CABLES

CONNECTORS

[~~~ _SERIAL CONNECTOR
— PLATES
7504-BOARD

CONNECTOR
J2

CONNECTOR
J1

Figure 5-19. Removing/Replacing the Serial Connector Plate Assembly

5~23



5105

5.3.2.19 Removing/Replacing the Fan

To remove:

Disconnect &a.c. power.

Remove the top cover.

Remove the PCAs (including the Regulator PCA).

Disconnect the fan a.c. power cable from the top of the fan assembly.

Remove the four screws and nuts that secure the fan.
Remove the fan.

Mmoo QW P>

To replace:

A. Align fan, fan guard, and screw holes.

B. Install and finger-tighten the four screws and nuts.

C. Tighten the four screws and nuts.

D. Connect the fan a.c. power cable at the top of the fan assembly.

E. Replace the PCAs (including the Regulator PCA).
F. Replace the top cover.

SCREWS

FAN GUARD

FAN MUFFIN

Figure 5-20. Removing/Replacing the Fan
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5.3.2.20 Removing/Replacing the Hawk Ribbon Cables

ITEM WLI #
Cable 10 Mg Daisy Chain Drive 1 220-0169-1
Cable 10 Mg Daisy Chain Drive 2 220-0187-1
Cable 10 Meg 220-0236

Flat, 50-conductor, shielded ribbon cables connect the Master Processor
with the Hawk disk units. Removing and/or replacing these cables involves:

A. Inspecting the cable. (See paragraph 4.12.2
B. 1Installing Master-Processor Cable Clamp. (See paragraph 4.12.2
C. Connecting the Cable to the Master Processor. (See paragraph 4.12.2
D. Grounding the Cable at the Hawk Disk Unit. (See paragraph 4.12.2
E. Connecting the Cable to the Hawk Disk Unit. (See paragraph 4.12.2
TOP COVER
1/0 CONNECTOR
GROUNDING

CLAMP

MASTER
PROCESSOR

CABLE CLAMP

RIBBON CABLE

Figure 5-21. Removing/Replacing the Hawk Ribbon Cables
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5.3.2.21 Winchester Disk Drive Removal/Replacement

—————————————————————————— WARNING =mmm=mmmmmmmmmmmmmmmm oo
Physical replacement of the Winchester disk drive unit requires
rotating the head actuator to the shipping position and install-
ing the spindle lock. See Sections 5.3.2.22 and 5.3.2.23.

The Winchester disk drive unit is mounted on a base plate with a guide

that fits into a corresponding slot in the Master Processor chassis. The
entire unit is secured by a single hold-down screw.

To remove:

A. Remove the hold-down screw: insert a long shank screwdriver through the
access hole in the power supply bracket to reach the hold-down screw.

B. Disconnect the AC connector, DC connector and the two ribbon cables at
the rear of the Winchester disk drive unit.

C. Slide the Winchester disk drive unit out by firmly grasping the front of
the unit and pulling out.

To replace:

A. Slide the Winchester disk drive unit into the Master Processor.
B. Connect the AC cable.
C. Connect the DC cable.

D. Connect the two ribbon cables.

E. 1Insert and tighten the hold-down screw.
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